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Chapter |

GENERAL

1. The diesel -engine oper:
must be followed by the crew d
2. Reliable and trouble-free

this effgci.‘i‘ -

FUEL

ance with the British classltication of oll products
(e) fuei according to State Speclﬂcation DlN-51601 ln co plllnce with GFR
products,
. Before receiving the fuel, do the followlns. .
(8) check whether the data written down in the fuel ceniﬂcnte correspond
the State Standard (GOST);
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GENERAL

I. The diesel engine operating and maintenance instructions contain the basic directions which
must be followed by the crew during servicing the engine. \
2. Reliable and trouble-free operation of the diesel engine depends toa great ement on'g
knowledge of engine design and the peculiarities of its operation, on timely de:ectlon nnd elimination
of faults, as well as on the quality of fuel, oil and water used.
3. Servicing of diesel engine may be entrusted only to those who have speclal certlﬁc €8

this effect.

FUEL

4. The diesel engine needs grade IC (GOST 4749-49) diesel fuel for‘ltsy'ope' tion )
Wi (GOST 4749-49) and C (GOST 305-62) may be used as substitutes, o

Note. Operation on fuel C is permissible only in emergency cases, since this fuel ma
intensive wearing of the parts of fuel injection equipment and cyunde:r-and pla

5. The grades of fuel mentioned in Para.4(except for grade C) may be mixed with e_ach
any proportions. b

Foreign fuels ot the following grades may pe aisc used tor the diesel engine:

(a) fuel 2-D, according to ASTM Specification D-975-607;

(b) fuel mentioned in Federal Specification 0-361;

(c) 1st class fuel accordmg to Military Specification Ml E-896, in compliance with Ameri
classification of oil products;

(d) fuel with cetane number 47 according to Supply Ministry Specification DE F 2402, in oomp
ance with the British classification of oil products; <

(e) fuel according to State Specification DIN-51601, in compliance with GFR clnssltlcatlon of oll
products, o

b. Before receiving the fuel, d'o the following: -

(8) check whether the data written down in the fuel certificate correspondto the requlrame'ntf
the State Standard (GOST); v
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(b) pump the residue out of the service and reserve tanks.

7. Pass the recelved fuel through the ship filters.

8. Two hours after the fuel has been received, as well as before starting the diesel engine after
a standstill period of more than 12 hours, clean the fuel tanks 1n compliance with the ship instruc-
tions,

9. Fill the service tanks with fuel only through separators.

The separated fuel must be completely free of water and the content of mechanical impurities

- 1in it should correspond to the requirements laid down in GOST 4749-49 or GOST 305-62.

. Diesel engine operation on non-separated fuel is not allowed,

Note. To check absence of water in fuel on board the ship, introduce potassium permanganat¢
into a vessel with fuel. If the fuel contains no water, potassium permanganate will not
dissolve there.

‘IO’;V_.Th'e diesel engine is to be lubricated only with grade M-20I' motor oil, Specifications MPTY
.24-63..

he ifoil‘owing foreign grades of oil of Heavy Duty Series 1l SAE 50, according to American

fication: MIL 0-2104, may be also used for lubricating the diesel engine:

) miotor oil Essolube SDX 50;

) mator oil Morolabe Mancol SAE 50;

otor. oil Super Valvoline 1000 S-2 50.

L Befcr’e» receiving the oﬁ, check whether the data written down in the oil certificate meet the
rements laid down in Specifications MPTY 12H No.24-63;

2.'Receive the oil through the ship filters,

3. Béféfg priming the oll into the diesel engine system or when changing the oil, do the follow-

() dr_ainv waste ofl completely out of the diesel engine and the circulating system, including the
tilters and cooler;
(Y clean and wash the circulating tank with clean diesel fuel, and then wipe it dry by means of
loth;
' (¢) clean and wash the oil filter screens and casings;
(d) clean the reserve oil tanks thoroughly.
@M. Change the oil every 1,000 hours of diesel engine operation.However,the oll is to be
i changed before this period expires in the following cases:
. (a) if the kinematic viscosity at 100°C drops down below 16 c.s.;
(b) if the flash point in open cup is lower than 200°C;
(c) in case the content of mechanical impurities increases above 0.5 per cent;
(d) if the ash-content is below 1 per cent. .

Note. Take oil analysis within the following terms:
(8) from service tanks - at leas

t every 250 hours of i ation:
(b) trom reserve tanka - each t y ours of diesel engine operation;

ime during replenishment,
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a o check whether e f injection pump LOAIT i
17. Shift the emergency Control station ne nle 9 ok whethier e fuel injection pumy ;
& sure that the emergensy sontrol statind i
levers, rods and shafts run easily, without jamm: ke sure that the ¢ ge < N
rns to pos:ivi .
nandle disengaged from the sector and shifted ioaards the merease of fuel feed rewurns 10 p .
STOP independently. At the same time, S¢€ that the fue! injuotion pump racks are not jammed. 3
: nict ;e close the - ves on the :
18, Check sealing of main starting valves, for which purpose _lose the shut-off valves o ’
: ij ake sure ir escapes from
main starting valves, feed starting air to the diesel engine and make sure that no air escapes
,
the relieving holes of the main starting valves. - e
3 Te this end, close the -
19. Check the diesel engine starting system for proper sealing. 1C this ead, ¢© .

i ir i 3 551 n the emergency
valves of the main starting valves, admit starting air into the system by pressing upol g
| the system joints and through

control station starting button, and see that no air is leaking through al s i
i is en the shut-o
the starting valves into the working cylinders. After the check is accomplished, op

valves on the main atarting vaives,

20. Cut in and check the signalling of the diesel engine oil scavenging system.
21. Use the independent pump to prime the high-pressur

priming, bleed air from the fuel filters. Change over the system for the supply of fuel to the engine

from the fuel feed pump.

22, Supply low-pressure air to the remote control panel and the thermo

see that the pressure of air is within 420.2 kg-f/cm2 If necessary, adjust the reducer (governor) for
Jlide valves of the ther-

this value of pressure. Make sure that the rods of the pneumatic regulating &
moregulators move smoothly, and without jamming (see the thermoregulator m
23, Prepare the warning signalling system for operation. To do this, proceed as follows:
(a) energize the signal panel; red tell-tale lamps indicating a drop of uil, water
must herein come up on the signal panel, the EMERGENCY STATE (ABAPMIHOE COCTGAHME ) tell-tale

regulators. Take care Lo

N

lamp located in the signal box must also come up, and the bell must start ringing;

(b) cut the bell out, in which case signal box tell-tale lamp BELL OFF(3BOHOR BHKJIOYEH)
will come up;

(c) check functioning of the water and oil overheating tell-tale lamps by the check switch.

24. Attach all the hatch doors and coverings removed before,

25. Engage the independent priming and scavenging oil pumps and prime the diesel engine with oi!
up to a pressure of at least 0.8 kgf/cm2 (in the feed chamber of the starboard camshaft), as read by
pressure gauge OIL located on the engine instrument board. Watch readings of the pressure gauge
downstream of the pump on the oil system scavengmg pipeline to see 1f the pump functions properly

(the oil pressure must be at least 0.2 kgf/cm )

26. Push the emergency control station starting button and crank the diesel engine with air (crank- i

ing of diesel engine with air is allowed only in one minute after the 011 pressure indicated by the engine

instrument board pressure gauge has reached a value of 0.8 kgf/cm ) After this is done, cut out the
independent pumps and close the indicator valves.

27. Disengage the emergency control station handle from the sector and lock it in its free posi-
tion,

28. To prepare the diesel engine for starting from the emergency control station, shift the control -

selector switch to CONTROL STATION,
29. To preparc the enginc for starting from the remote control panel, proceed as follows:
(a) move the control selector switch handle to position CONTROL PANEL:

130

m with fuél. When

aintenance instructions). -

'

and fuel pressure /;
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(b) disengage the governor speed - control handle from e scetor and BUchTe 1L e position,

make sure that the handle sets to position STUP independently,
(c) energize the warning signalling system;
(d) check if starting air is fod to the remote control panel and dieael engie,

Notes 10 Sub-Section A: 1. The first startings of engine atter vepairs, overhaule and tong

: periods of stanastill {above one monthy arc 1o be carried out from
the emergency control station only,
2, Additional inspections and checks are determined by the engineer-
ing department officer sepavately for cach particular case, depend-
ing on the nature of overhauls and repairs carried out,

The procedure of checking is duscribed in Chapter VI of these

instructions.

B. Preparing the Diesel Engine for Starting During Daily Operation

30, Inspect the diesel engine and its accessories and arrangements to see that there are no

foreign objects on them,
31. Make sure that:

\

(a) the handles of the emergency control station and the remote control panel, as well ds the

speed control handle on the governor are in position STOP;

(b) the governor manual load limiter is in 2 position indicating 103 to 105 per cent on the load
scale;

(c) the control selector switch handle is set to CONTROL STATION;

(d) the air pipeline valves are closed;

(e) shut-off valve A (see Fig.39) is open.

32. Engage the shaft barring arrangement worm with the power take-off shaft rim, and lock it

in this position.

33. Make sure that all cocks, valves and flaps on the pipelines of diesel engine systems are in
positions specified by the ship's instructions. ’

34, Check level of oil in the speed governor, If necessary, add oil into the governor up to the
centre mark available on the oil level indicator.

35, Cut in the water heater and heat the water in the cmling system up to a temperature of at
least 40°C above zero by forcing water through the heater and diesel engine with the aid of the in-
dependent pump,

Cut out the water heater after warming is accomplished.

36. Open the sea water system kingston valves.

37. Make sure that the oil and fuel filters are cut in for the operation of both sections. Screw
out the filter drain plugs and check the oil and fuel for absence of water.

38. Check absence of water in the circulating tank and oil cooler by taking samples from the
lower part of the tank and cooler.

39. Check:

(a) amount of oil in the circulating tank, which should be within 2.5 o 3.5 tons;

(b) level of water in the expansion tank; the level must be within 1/2 to 3/4 of the tank height;

(c) amount of fuel in the service tank;

(d) pressure of air in the starting cylinders; scavenge the cylinders to remove condensate.
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at the oil in the circulating tank up to a temperature of at least
e aid of the independent pump. When

40. Cut in the oil heater and he:

40°C above zero by forcing oil through the oil heater with th

heating, take care to see that the oil pressure downstream of the pump is not in excess of 3 kgf/hm

(this is to be adjusted by returning part of oil into the tank via the oil pressure adjusting valve).

41, Change over the pipeline valves and force heater
emperature is at least 30 C above zero (as

oil from the circulating tank through the

cooler and filter of the scavenging pipeline until the t
indicated by the thermometer downstream of the cooler).

Note. Warming of the cooler and filter may be performed along with
according to Para.47 by scavenging the oil from the engine sum
cooler.

42, Shift the emergency control station handle 1o check whether the fuel injcc

levers, rods and shafts run easily and without Jamming. Make sure that the emergency conl
ns to po-

priming the diesel engine
p through the filter and

control

trol sta-

" tion handle disengaged from the sector and shifted towards the increase of fuel feed retur!

gition STOP independently. At the same time, see that the fuel injection pump racks are not jammed.

43. Prime the fuel system by means of the independent pump. Bleed air out of the fuel filters.

e care o sec

44, Supply low-pressure air to the remote control panel and thermoregulators. Tak

that the pressure of air is within 420.2 kgf/cm2 If necessary, adjust the reducer (governor) for
ed. Make sure

his value of pressure, Scavenge the air filters until condensate is completely remov
that‘the rods of the pneumatic regulating slide valves of the thermoregulators move smoothly and

wiﬂ:out jamming (see the thermoregulator maintenance instructions).

- - 45, Prepare the warning signalling system for operation. To do so, adop the following
(a) energize the signal panel; red tell-tale lamps indicating a drop of oil, water and fuel pres-

: suxe must herein come up on the aignal panel, the EMERGENCY STATE tell-tale lamp located in the
. slgml box also come up, and the bell must start ringing;

(b) cut the bell out, in which case signal box tell-tale lamp BELL OFF will come up;

' i (c) check functioning of the water and oil overheating tell-tale lamps by the chegk switch.

- 46, Cut in the signalling of diesel engine oil scavenging system.

procedure:

o 47. Engage the independent priming and scavenging oil pumps, prime the engine with oil, and at
. the same time wrn the engine by means of the shaft barring arrangement tarough 1 to 1.5 revolu-
. tions (as to the power take-off flange).
Check the supply of oil to the diesel engine by the readings of pressure gauge OIL located on
the engine instrimeént board (the pressure should be at least 0.8 kgf/cm”).
Scavenging of oil from the diesel engine Simp-is.to be checked by the r eadings of the pressure
gauge downstream of the scavenging pump.

Notes: 1. During the entire period spent on preparing the diesel engine for starting, prime the
engine per{)odically with oil, and maintain herein the engine oil outlet temperature within
::tlee:st 40°C above zero. Do not prime the engine with oil for a period exceeding 10 mi-

2. In all cases when cranking the diesel engine by means of the shaft barrmg arrange-
ment or air, keep the indicator valves open.

48, Cut out the sha'ﬁ barring arrangement, disengage it from the power take-off flange and se-
cure it in this position,

49. Admit i ies i
starting air to the diesel engine, push the emergency control statjon starting button

and crank the e i i i
engine with air (cranking of the diesel engine with air is allowed only in one minute

132
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after the oil pressure indicated by the engine instrument board pressure gauge has reached a value
of 0.8 kgf/cmz). After this is done, cut out the independent pumps and close the indicator valves,

50. Disengage the emergency control statlon handle from the sector and lock it In its free po-
sition,

51. To prepare the diesel engine for starting from the emergency control station, shift the
control selector switch handle to CONTROL STATION,

52. To prepare the diesel engine for operation from the remote control panel, proceed as
follows:

(8) move the control selector switch handle to position CONTROL PANEL;

(b) disengage the governor speed-control handle from the sector and secure it in its free posi-~
tion; make sure that the handle occupies position STOP independently;

(c) eneigize the warning signalling system;

(d) check if starting air is fed to the remote control panel and diesel engine,

Notes to Sub-Section B: 1. The first starting of engine with the aim of warming it up is to
' "be carried out from the emergency control station, After the

engine is warmed up, the control may be changed over to the re-

mote control panel,

2, If the diesel engine is being prepared for starting after a short

period of standstill, and all its systems have been prepared and

checked beforehand (at wateroand oil temperature in the engine

and systems being at least 40°C above zero), the preparation for

starting may be carried out as follows: .
(a) prime the engine with oil in the course of 2 to 3 minutes; . Y
(b) admit starting air to the remote control panel and the diesel. Lo

engine, ST

Starting the Diesel Engine from the Emergency Control.
Station ' ' S

On receiving the command to start the diesel engine, do the following: .

53, Engage the independent priming and scavenging oll pumps, Set the governor speedécbn_uul :
handle to scale division **3‘* and lock it in this position, In one minute after the oil préss:'urev rea ‘
by the instrument board pressure gauge reaches a value of 0.8 kgf/cm2 (the pressure gauge fitted .
downstream of the scavenging pump should herein indicate a pressure of at least 0.2 kgf/cmz), shm .
the emergency control station handle to scale division "'5*“, keep the handle in this position and p‘g’éh
the starting button. As soon as firing appears in the cylinﬁers and the diesel engine starts ac;:eleml"-" i
ing its speed, release the starting button and use the emergency ‘control station handle to prevent: Tl
acceleration of engine speed above 400 to 450 r.p.m. After a steady speed of 350 to 400 r.p.m. is »
obtained, release the emergency control station handle slowly. Further change of diesel engine opera~
tion ratings is to be done by means of the speed-control handle on the governor.

Having started the diesel engine, proceed as follows:

54. As soon as the engine starts operating on fuel, and the pressure indicated by pressure gauge
OIL reaches the normal value, cut out the independent oil pumps.

55. Listen to the engine to make sure that it operates properly; check the pressure of oil, fuel,
fresh and sea water by the readings of pressure gauges mounted on the instrument board.

56. Two or three minutes after the diesel engine is started, close the cocks on the drain pipes
of the receiver and exhaust manifolds.

133
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i ‘ny : ot ihe Remote C 1 Panel
. csel Engine Iraoi lontro
Starting the Dies G

;, do the following:

On receiving the command to start the diesel eng

57, Engage the independent priming
shift the control panel handle to scale division "2.5 - 3 ** within the

and scavengliy ol pumps and then, one minute after the
permissive signals come up,

OPERATION zone, When the diesel engin .
behind division **3.5* (to shut-off the starting air) and return it immediately back, after which move
€ .

the control panel handle within the OPERATION zone until the required engine speed is obtained.
Having started the diesel engine, proc
58. As soon as the engine starts opera
OIL reaches the normal value, cut out the independent oil pumps. -
59. Cut in the sound signal of the warning signalling system and make sure that WORKING STATE

the signal box.

e speed increascs, move the control panel handle quickly

eed as follows:
ting on fuel, and the pressurc indicated by pressure gauge

(PAKOYEF, MIO/IOKEHUE) tell-tale lamp comes up in
60. Check the pressure of oil, fresh and sea water by the readings -
sel engine is started, close the cocks on the drain pipes

of the panel pressure gauges.

61. Two or three minutes after the diel
of the receiver and exhaust manifolds.
Chsnging Over the Control from the Remote Control

to the Emergency Control Station, and Vice Versa, During

Paneil

Diesel Enginre Operation

62. When changing over the control from the remote control panel to the emergency control sta-
tion, do the following:

(a) lock the governor speed-control handle in the position occupied by it;

(b) set the control selector switch handle in position CONTROL STATION;

(c) wrn the puiel cock to position CLOSED ( 3AKPUTO ), to shut off the supply of starting air to
the remote control panel;

{d) set the control panel handle in position STOP;

(e) carry out further control of diesel engine from the emergency control station.

63. When changing over the control from the emergency control station to the remote control
panel during engine operation, do as described below:

(a) following the below approximate Table which shows the correspondence of the divisions on
the acales of the panel and governor, set the control panel handle to one division less than it is spe-

cified in the Table for this particular operation rating:

Panel scale 3 4 5 6 7 s 9

Governor scale S-7 8-9 10 - 11 12 - 13 14-15 16 17

(b) set the control panel cock in position OPEN (OTKP&TO ) to admit starting air to the panel;

(c) dlsengage the governor speed- control handle from the sector and secure it in its free posi-
tion;

(d) shift the comr;)l selector switch handle 1o CONTROL PANEL

(¢) adjust the diesel engine speed in compliance with ihe prodeiermined operation rating, for
which purpose use the knob on the panel handle;

(f) turther control of the ENRINe 18 1o be et from e reinote vontrol panel.

144
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SERVICING THE DIESEL ENGINE DURING OPERATION ‘

64. To reduce wear of friction parts during daily operation, prior to bringing the diesel engine
to fuil power run it at the following ratings:

slow-speed - for at least 5 minutes;

half speed - for at least 5 minutes;

full speed - for at least 5 minutes.

The change-over from full to flank speed must be done gradually in the course of at least two
minutes,

When starting and warming-up the diesel engine on the anchored ship, see that the blades of
the variable-pitch propeller (VPP) are in a position corresponding to the position of the pointers of
the outboard pitch indicator (OPI) at mark O,

Note. If the engine running at ratings not lower than the half speed has been stopped for a short
period of time (up to 15 min), and the temperature oé water and oil in the dlesel engine
and its systems has not dropped down lower than 40°C above zero during the standstill
period, the started engine may be then brought to full power gradually in the course of
3 minutes. i

65. In emergency cases, the diesel engine prepared for starting in accordance with Sub-Section
'!Preparing the Diesel Engine for Starting During Daily Operation’‘ should be warmed-up at siow
speed rating for three minutes, then at half speed rating until the engine oil and water outlet tempera-
ture is 40°C above zero. Now the engine may be brought to full power with gradual increase of speed -
in the course of three minutes. :

Note. The time passing from the moment of starting up to the development of full power in emer- . -
gency cases is roughly 10 minutes.

66. Do not run the engine idle for more than 30 minutes, and do not run it at dead slow for longer
than 1 hour,

Note. If a longer period of slow speed operation is required, run the engine for 10 to 15 minutes
at full speed after each hour of its slow speed operation so as to prevent formation of car-
bon in the gas exhaust flow path,

67. During diesel engine operation, watch readings of measuring instruments, inspect the engine
and its systems and listen to the engine every hour of its operation. When operating the diesel engine
from the remote control panel, ensure stable operation of the air reducers, so as to maintain the
given speed (with the engine controls being unchanged ).

68, Change over the engine from one rating to the other gradually, without abrupt change of
speed, .

69. As soon as the engine develops the required rating, write down its speed in the Log Book.
Thirty minutes after the rating has been obtained, and then every 4 hours of operation (in cea(i the
engine operates continuously at this steady rating), make the following records in the Log Book:

(@) diesel engine speed;

(b) position of governor load indicator pointer;

(c) temperature of exhaust gases in cylinders and manifolds;

(d) engine oll outlet temperature;

(e) engine fresh water outlet temperature;
(f) engine oll inlet pressure;

1350x1-HUM
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Temperature of exhausr gases in cylinders, % ... .- up to 480

up to 100

Difference in exhaust gas temperatures buetween Cylinders,OC

Temperature of exhaust gases in starboard and portside manifolds

(upstream of turbine),OC ................................................................... up to 500
Engine oil outlet temperature, O ettt en 70 10 75
Engine fresh water outlet temperature,OC ...................................... 6510 70
Engine oil inlet pressure, kgf/cm2 ............................................... at least 4
Engine fresh water inlet pressure, kgf/cm2 ................................... at least 1.0
Pressure of sea water downstream of pump, kgf/cm2 ...................... at least 1.0 .
Rarefaction in crankcase, mm of Water ......c.cccecveiiuieniesnnscnaenes veeee 301060
Maximuin over-revving ai any rating, I.p.M. covercereeeisae, up to 100
74. During engine operation at minimum spc¢ :d, observe the following

basic ultimate parameters:

Deviation of speed (for a warmed-up engine), r.p.m. ....cccveveneciennnnes s

Engine oil inlet pressure, kgf/cm2 .......................................... veeee 1.8

Engine fresh water inlet pressure, kgf/cm™ Looinneceeeannns teevreeee... @t least 0.3
Pressure of sea water downstream of pump, kgf/cmz, ........... eeereesnees 8t least 0.3
Deviation of speed at idle running, r.p.m. ......... rereresnerenenees veresecseeses  Up to £50

&) 75. During turning of the ship at any rating, the temperature of exhaust gases in manifolds (up-

stream of the turbine) may rise by 40° as compared to the gas temperature obtained during the
engine steady operation rating before turning began.

Besides, when the ship is being turned at diesel engine rated speed, the following should be
observed:

() the temperature of exhaust gases in manifolds should not exceed 500° C;

(b) the drop of crankshaft speed (diesel engine operation at outer performance caused by the » i

controls sct to the maximum fuel stop) should not exceed 50 r.p.m.

In case the temperature of exhaust gases exceeds the above value, reduce the load by lovlerlns )

down the speed. Do not run the engine at outer performance ratings (during turning of the ship) :
longer than 10 min,

CAUTION. On ships where the turning procedure usually causes overloading of engines above
the values indicated in Para.75, reduce the engine speed down to 800 r.p.m. before

turning the ship.

76. Ensure continuous separation of oil during diesel engine operation. The separator oil inlet

temperature should not be lower than 55°C.
_Note, During engine operation at slow speed, oil is fed to the separator through the cooler.

77. When the engine operates, take care to engage both sections of the oil filters on the suction and
delivery lines of the lubricating system. Never examine the filtering cartridges of the delivery .nn’

oil filters during operation of the dlesel engine,
78. Every 100 hours of operation, carry out complete measurement of diesel engine let'ice
rameters, with the engine running at rated speed. '
When measuring:
(8) attach periodic control instruments to the engine;
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(b) check the pyrometer to make sure that its resistance and the setting of galvanometer poin-
ters to the ambient air temperature correspond 1o the requirements laid down in the respective cer-
tificates;

(c) see if the speed indicated by the summating counter is within 845 to 855 r.p.m., and that the
difference in the speeds ensured by diesel engines of a double-shaft installation is not in excess of
Sr.p.m,;

(d) measure the parameters not earlicr than 30 minutes after the necessary rating has been ob-
tained.

In addition to the parameters specified in Para.69, measure also the following ones:

(a) engine oil inlet temperature;

(b) engine fresh water inlet temperature;

(c) combustion pressure in cylinders;

" (d) gap in maximum fuel feed stop;
() position of indicators of both pneumatic regulating slide valves;
(f) temperatwre of sea water at the inlet and outler of each air cooler;
(g) rarefaction in crankcase,
If during these measurements it is found that:
(a) the drop of diesel engine temperature is above 22°C;

(b) the drop of diesel engine fresh water temperature is lower than 4°C;

(c) the difference in sea water temperature drop in portside and starboard coolers is above 40C;
: (d) the rarefaction in engine crankcase is below 20 or above 60 mm of water, then stop operation
"otqiesel engine until all these faults are eliminated,

Note. Rarefaction is to be measured in the upper crankcase, near the 16th cylinder,
To adjust the value of rarefaction in the crankcase, select proper section of the
throttling washer at the suction from the upper crankcase oil separator,
When determining the necessity of readjustment, bear in mind that during the
first 30 to 50 hours of engine operation after the reassembly of the connecting-rod-
and-piston groups the value of rarefaction in the crankcase will get reduced,

: 79; In emergency cases, when the diesel engine is cooled with sea water, reduce the r.p.m, down
to hg level not exceeding half 8peed; to prevent intensive deposition of salts, take herein care to see
thl the engine water outlet temperature ig not higher than 50°C above zero.

@ STOPPING THE DIESEL ENGINE

80. Before stopping the diesel engine after its continuous full-power operation, reduce first the
T.p.m. smoothly down to low speed, and than run the engine at this rating in the course of 5 1o
10 minutes,

81. To stop the diesel engine, proceed ag follows:

(a) If the engine is operated fr
STOP;

(b) if the engine is operated fro
handle in position STGP,

82, After the engine is stopped, Put it out of operation, as follows:

(@) open the indicator valves;

(b) open the cocks on the drain Plpes of the receiver
138

om the remote contro} panel, shift the panel handle 1o position

m the emergency concrol station, set the governor speed-control

and exhauy manifoldy;
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() prime the emprioe with water by nais o the thaiopcndene potap wil fne cngine water outlet
tetmperature lowers down to 45 - 50°C,

(d) scavenge the i out of the diesel eagine and the system =cavenging pipeline with the ald of
the Independent oil scavenging pump;

(e) close the valve of the pipeline which supplies starting alr to the dlesel englne, and close !
also the cock on the remote control panel;

(f) ciose the kingston valves of the sea water system;

(g) cut out the warning signalling system;

(h) cover the inlet branch pipe of the air intake well,

83. To keep the stopped engine always ready for immediate starting, both independent oil pumps
should be cut in,

Note. With the engine stopped, continuous operation of the independent oil pumps during
¢

more than 5 minutes is not advisable, while their continuoue operation in the course

of more than 10 minutes is not allowed at all.

84, Immediately after the diesel engine operating at full or flank speed has been stopped due to
an emergency case, do the following:

(a) fulfil the requirements laid down in Para.82c;

(b) engage the independent priming and scavenging pumps and prime the diesel engine with ofl
in the course of 2 to 3 minutes; along with priming, it is advisable to turn the engine by means of
the shaft barring arrangement through 1 or 2 complete revolutions with regard to the power take-
off flange.

85. In case the engine is to be stopped for a continuous pericd of time, and the temperature in
the engine compartment is lower than 5°C above zero, pressure-wash the engine with water, as
indicated in Para,82c, after which drain the fresh and sea water out of the engine cooling system.

86. If the engine is supposed to be standstill during not less than 12 hours, run the engine in
the course of 3 to 5 minutes with dehydrated fuel from the reserve tank, and only then stop i1,

Starting the Cold Diesel Engine and Bringing It to Full Power in Emergency Cases

82. Starting of the cold diesel engine is done in emergency cases from the emergency control
station only.

88. To prepare the cold engine for starting, follow Section *'Preparing the Diesel Engine for
Starting During Daily Operation’’, but bear in mind the alterauons and additicns given below:

(a) heat the water in the cooling system uniil the engine waier outlet temperature ig ar least
20°C above zera; pr/me Yhe cug.ne with el until oetlet orf 18 4207 min;

{b) prime the oil system scavenging pipeline with oll until the oil temperature in this system
reaches a value not lower than 20°C above zero;

{c) close the shut-off valves on one of the main starting valves and on the pipe which supplies
air to the fuel fead limiter servo-moter during siarting. ‘

89. After the cold engine is started, run it at slow speed for at ieast 2 minutes, then at half
speed until the diesel engune water and il talet temperature 8 not lawer than 40°C above zero.

Note, The time passing from ihe moment of siart we engine from cold up to the development
of full power in emergency cases is rougaly 15 minutes.

>

50X1-HUM

Sanitized Copy Approved for Release 2011/08/04 : CIA-RDP82-00038R002300200001-5



Sanitized Copy Approved for Release 2011/08/04 : CIA-RDP82-00038R002300200001-5

50X1-HUM

Now the diesel engine may be brought 10 full power, for which purpose increase its speed gra-
dually in the course of at least 3 minutes,

Measures to Be Taken when a Signal is Seat by the Warning Signalling System

90. As soon as sound and light signals are given (the red tell-tale lamp in the signal box
comes up), do the following: ich cut .

(a) determine the wrong parameter indicated by the signal on the signal panel, after which cu
the bell out; .

(b) watch the readings of respective instruments to find out the value of the parameter which was
the cause of the signal;

(c) reduce the engine r.p.m. down to slow speed rating and change over the engine control to the
emergency control station,

91, In case the oil pressure drops, stop the diesel engine immediately. Cut in the independent
priming and scavenging pumps and prime the engine with oil.

After this is done, proceed as follows:

(2) make sure that the oil pipeline is sealed properly;

(b) check level of oil in the circulating tank;

(c) check functioning of the engine oil pump reducing valve,

2. In casc the cooling water pressure drops down, reduce the engine r.p.m. down to half speed,
and check the following:

(a) level of water in the expansion tank;

(b) absence of air in the cooling system.

If it is impossible to detect and eliminate the cause of the fault (and the water temperature
starts hereln rising), stop the engine and at the same time engage the independent water pump.

93. In case the cooling water or oil get overheated, reduce the diesel engine r.p.m. down to slow
spced rating. Detect and eliminate the fault in compliance with the directions given in Chapter 111,

94, Should the fuel pressure drop down, do the following:

(a) check the level of fuel in service tanks;

(b) use the stand-by fuel pump to pressure-test the system with fuel; check herein proper seal-
ing of pipelines and the non-return shut-off valves at the suction line (near the tank) of the engine
standard fuel feed pump,

Note. ln all cases when stupping the diesel engine, observe the respective requirements laid
down in Section ""Stopping the Diesel Engine'* of these Instructions, The first starting of
the engine stopped in emergency should be performed from the emergency control station,

Mcasures 1o Be Taken when the Safety (Lixplosion- Proof)y Valves Operate

Y5. A s soon as the diesel engine receiver safety valves operate, do the following:

) Stop the engine immediately. Prime the diesel engine with oil and water, as described in
Para.84. Do not open the engine handholes for a period of 15 to 20 minutes,

(2) Uncover all the' ingpection holes of tie recerver and the exhaast manifolds at the Sth and Lot
culinders, remove the oll accumulating i the recetver and mamitolds, clean and dcavenge the drain
Pipes,

(I
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(3) Examine the exhaust silencer of the ship tnstallation, check and clean, if necessary, the si-
lencer oil drain line, or remove fuel, if any, from the exhaust path,

If during inspection of the recelver, exhaust manifolds and silencer the cause of safety valve
operation is not found out, and if accumulation of fucl is detected in the exhaust path, do the follow.
ing in addition:

(a) remove the speed governor actuating mechanism and the covering of the camshaft gear (on
the opposite row of cylinders), and make sure that intermediate gears 3 and S (Fig. 15a) of the fuel
injection advance angle adjusting mechanism are meshed with buffer gear 4 and with gears 80
(Fig.15b) of both camshafts, and that both locks 9 of stops 7 are in their seats. Set the locks of the
8tops correctly, if needed;

(b) check the fuel injection advance angles on one of the cylinders of each row and adjust the
angles correctly, if necessary, in compliance with the directions given in Sub-Section C of Chapter VI;

{c} at the same time, set the emezrgency control station handle to position STOP, start the diesel
engine with air, and check each high-pressure pipe (to the touch) to make sure that the pumps do not
feed fuel. If it is found out that one of the pumps feeds fuel, replace the pump.

(4) After all the checks are accomplished, and the faults eliminated, procecd as follows:

(a) open the indicator valves and turn the diesel engine crankshafts through several revolutions
by means of starting air;

(b) prepare the engine for starting and start it from the emergency control station,

Having run the engine at slow speed for 10 to 15 minutes, make sure that:

() no fuel flows out of the drain pipes of the receiver and exhaust manifold;

(b) no fuel flows out of the open indicator valves,

96. In case the safety valves on the engine crankcase coverings operate, do the following:

(a) stop the engine immediately and prime it with water and oil according to the directions given
in Para.84;

(b) do not open the engine handholes for 15 to 20 minutes;

(c) find the place of vapour flashing in the crankcase (by looking for the sections with blackened
surface);

(d) detect and eliminate the cause of oil vapour flashing.

To detect the cause of flashing of vapours in the crankcase, do the following:

(1) Uncover all the engine safety and inspection holes, after which:

(a) examine and check (to the touch) all the main, crankpin and end bearings, and also the bow
thrust bearing of the main drive;

(b) inspect the shelves of the upper and lower crankcase halves with the aim of detecting accu-
mulation of chips on them;

(c) disassemble and inspect the filtering cartridges of the oil filter fitted on the scavenging
pipeline,

(2) In case bronze chips are found in the filter and on the frame shelves, do as follows:

(a) remove the upper covering and the side coverings of the lower crankcase; ’F: .

(b) find out the place where chips accumulate;

(c) take out the respective piston, or disassemble the bearing;

(d) disassemble the piston, replace the connecting rod end bushing and the piston pin, or replace

the half-bush of the respective,bearing,
141
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chips are found in the oil filters, do the

(3) If the frame shelves are free of bronze chips, but

following:

(a) check the axial play of the wrbo-superchar,
15;
drive and examine
and babbit spangles are detected in the fi

ger rotor;

(b) check the axial play of camshaf
(c) remove the minor accessories

the stern thrust bearing of the main drive.
(4) In case large amount of steel chips lters, proceed
as follows:
(a) inspect the crankshaft thrust half-rings;
(b) remove the respective handhole covers a
main drive bearings; replace the bearing bushes or bushings, if necessary;
(c) disassemble the major accessories drive, detect and eliminate the fault.

Pecullarities of Operating the Diesel Engine on Units with Variable-Pitch Propeller and "'Linija"’

Conirol System

- 97, To connect th
**Lintja** control system do the following:

g) energize the "Linija*’ system;

nd coverings and measure the clearances in the

e diesel engine remote control panel to the engine actuating mechanism in the

ponding to the position of

‘the blades of the varieble-pitch propeller in a position corres
‘¢ gystem pa-

‘plchindicatox pointers at mark "0, and shift the handle of the *Linija
(d)-prepare ;hé engine for starting, and start it from the remote control panel, after which set
the panel Bandle becwees divisions "3 - 3.5%; )

e (e) connect the engine operating mechanism of the
»Linija*’ system to the remote control panel;

(f) make sure that with the »Linija‘* system panel
handle being in position STOP, the engine develops 8
speed of 42010 r.p.m.

98, When exercising control by the ""Linija‘’ system,

set the system panel handle within the zones of the respec

tive speeds marked on the panel scale, in positions shown

FIG: 74, ACCELERATION OF DIESEL
©'.~ENGINE SPEED
in Figs 74 and 75).

" 1= position of panel handle: SLOW AHEAD

: (MBJ); HALF AHEAD (CBA); FULL AHEAD ' . .
: (B 99. When connecting the diesel engine remote control

panel to the engine actuating mechanism, follow the direc-
tions laid down below:

(a) during ship travel (when the *’Linija‘* system panel
handie is within the FUEL SPEED zone) the engine r.p.m.
should correspond to rated vaiues;

(b) when the "’Linija’* system panel handle is in posi-

FIG. 78, DECELERA?FP:EOF DIESEL ENGINE tion STOP, the diesel engine must develop a speed of
D

420 £10
:II-B%.‘):‘:"L;' pone! hendle: FULL AHEAD T-p.m.
i AHE(A"%;;JBID; SLOW AHEAD Readjusiment of engine speed is done by changing the
tension of the engine remote control scrvo-motor spring

142

50X1-HUM

Sanitized Copy Approved for Release 2011/08/04 : CIA-RDP82-00038R002300200001-5



Sanitized Copy Approved for Release 2011/08/04 : CIA-RDP82-00038R002300200001-5

Chapter 11

50X1-HUM

MOST CHARACTERISTIC ENGINE TROUBLES,
THEIR CAUSES AND REMEDIES

Cause

Remedy

1. Engine faits to develop speed when started with air (power 1ake-off flange starts rotating,

does not make a complete turn, and stops*
(a) air pressure in starting cylinders
insufficient; '
(b) reducers (governors) damaged
or frozen;
(c) working cylinder starting valves
loose or sticky,

(d) pipes running from starting valves
to air distributors attached wrongly, or
damaged;

(¢) slide valves fitted incorrectly with
regard to air distributor drums;

() air distributor slide valve working

surface scored. Starting air gets herein into

" several cylinders simultaneously;

(a) charge the starting cylinders with air until -
the pressure is within rated values;

(b) check and eliminate the fault;

(c) pressure-test the starting valves with air ;
in compliance with the directions given under head-" "

ing *"Working Cylinder Starting Valve'® of Cﬁaplér V

Remove the defective valves, replace them by
spare ones, ot disassemble them, run them in w.i%h
oil, lap and then assemble. Pressure-test the
starting valves again; : :
(d) check condition and correct mtachmentp{

the pipes running from the starting valves to ;hg" :
air distributors in accordance with the cyunde;
numbers punched on the air distributor hous_ingg;~_
(e) check the slide valves and fit them correcﬂy,_ )
if necessary, in accordance with the directions ¥
laid down under heading *'Starting Alr Distributor**
of Chapter V,;
(f) cut vut the faulty air distributor by closing
the valve admitting air to the air distrihum;, then
start the diesel engine with the other row of cylinders;
At the fu st opportunity lap the slide valve work-

ing surtace on a surfave plate:

3

E 5 ox
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Cause

(b) pressure of air in low-pressure

system insufficient (on control panel setter);
(¢) jamming in governor remote control

mechanism;

(d) fuel injection pump control rods, shafts

and levers jammed.

(b} check pressure of air upstiream and down-
stream of control panel setter (sce Para. 2 of
Appendix 2);

(¢) check easy travel of the governor remote
control mechanism from the control panel; make
sure that the starting air pipeline valve is herein
closed;

(d) check the fuel injection pump control reds,
shafts and levers, and eliminate Jamming, if any,

5. Engine operation unsteady (engine fails to maintain the given r.p.m.)

(a) tough travel or jamming of fuel injec~
tion pump racks;

(b) too large clearances, or jamming, in
fuel injection pump centrol rods, shafts and
levers;

(c) speed governor malfunctioning.

6. With governor speed-control handle set 1o scale divisica 16"

(a) check all fuel injection pump.racks for
easy travel. Ensure easy travel of racks, if tough;
(b) reduce the clearances, or eliminate jam-

ming;

(c) see Appendix 1, Section **Main Troubles in
Governor Operation, Their Causes and Remedies*!

, diesel engine fails to develop

rated speed; the temperature of exhaust gases In cylinders and upstream of turbine reaches herein

the upper limit

(8) engine overloaded (fouling of ship’s
hull, navigation in shallow water, strong
adverse wind, stormy sea, faulty propeller,
too large turning angle of variable- pitch
propeller blades);

(b) injectors mounted wrongly: left-
hand injectors fitted instead of right-hand
ones, and vice versa;

(c) fuel injection advance angle too
small;

(d) water gets into fuel.

(a) reduce the engine speed until the cause
of overloading is detected;

(b) check mounting of injectors according 1o
Section "'Fuel Injection Equipment** of Chapter V;

{c) check the fuel injection advance angle and
increase it, if necessary, in compliance with the
directions given in Sub-Section "'C** of Chapter VI;

(d) check presence of water in fuel filters and
service tank; drain the water and fuel from the di~
esel engine fuel system. Overhaul the fuel injection
equipment. Supply clean fuel to the diesel engine,
prime the system and the fuel injection pumps with
clean fuel, then prepare the engine for starting,

and start it.

145
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Cause

e diessd eneine fails to develop
7. With governor speed-control handle set to scale division "'16%, diesel engine fail

rated speed; the temperature of exhaust gases is herein oo low

(8) sections of transmission from speed
governor to fuel injection pump racks disad justed;

(b) rack of one or several fuel injection °

Pumps jammed;

(c) maximum fuel feed stop set wrongly,

8.‘Wh'1te, ’vapogr-nke exhaust of diesel engine

. : (a) water gets into exhaust manifolds;

(b sir cooler leay,

- 9. Temperature of fresh water and oi]

() sea water pump delivery insufficient;
water pressure downstream of Pump below
normal;

(b) sea water cavities in water and of)
coolers clogged, Pressure of sea water down-
Stream of pump above normal;

144

(a) adjust the linkage between governor and
fuel injection pump racks according to directions
given in Sub-Section ""Checking Proper Linkage
of Control Rods and Levers with the Emergency
Control Station, Governor, Fuel Injection Pumps
and Overspeed Governor'’ of Chapter VI;

(b) in case the rack is jammed, di
it from the control shaft and secure it in the
disengaged position. Replace the f'u.el injection
pump at the first opportunity; _

{(c) check position of fuel injection pump
racks, with the emergency control position handle
being set to the maximum fuel feed, in compliance
with directions given in Sub-Scction B of
Chapter VI,

(a) pressure-test the diesel engine with wa-
ter, find and eliminate the cause of entrance of
water into manifolds;

(b) stop the diesel engine, Before stopping
the engine, open the cocks on the receiver draln
pipes. Disconnect the faulty cooler and pump out
the oil from the sump into the tank for dirty oil,
Check the oil filters and oil service tank for
absence of water. Check condition of the cylin-
der-and-piston group of stern cylinders, Pressure-
wash the engine with clean oi] and prepare it

for starting,

increases during diesel cngine operation

Reduce the engine speed until the causes of
water and il vverheating are detected,

(a) cheek opening of intake kingston valve,
Clean the filters on the sea water pump intak.
pipe;

(b) examine and clean the sea water cavie -,

of water and oil coolers;
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Cause |

Remedy

12, Deviation of water pressure in cooling system, as well as throw of wal

tank take place during diesel engine operation, Throw of water is no

ing
' (a) air gets into cooling system;

ter out of expansion

ticed also during engine stOpp-

(a) bleed air out of cooling system and fill

the expansion tank with water up to the specified

level;

j (b) gas escapes from working cylinders
'inté cooling cavities through gaskets on injec-
tor and -srarting valve pipe unloas, or through
Tubber sealing rings of cylinder sleeves in
exhaust manifold sectins.

rer leaks through water cooler pipes
plate periphery (through sol-

o clvlty lnlo suctlon cavity of
.pumnp deumy sectlon due to insufficient
- ‘d vdve lprlng. Valve vibrates dur-
ng enslnc opention. and opens at a pressure
below mal, ‘pump capacity gets reduced.
X Acceloutlnn of diesel engine 8peed causes
“no lncruu of ofl pressure downstream of
15, Increased oil consumption, accompanied

(8) Incorrect mounting of oil-control
- rings on one or several pistons;

(b) pressure-test the diesel engine with wa-

r by means of the independent pump, find out

the cause

and eliminate the fault,

Slov'luwerlng or gradual rising of water level in expansion tank during diesel engine ope-

Lower down the engine speed and vary the
opening of sea water pipeline kingston valves to
obtain such a position in which the pressure of
fresh water is higher than that of sea water (l.e.
the level in the expansion tank becomes lower).
Repair the cooler at the first opportunity.

Tighten up the reducing valve spring during
pump operation.

by smoky gas exhaust (blue smoke) and by throwing

: oq in the form of drops through the exhaust manifold

(a) stop the diesel engine, uncover the ex-
haust manifold handholes, watch the traces of oil
leakage on the manifold inner surface and find
the piston with incorrectly mounted or sticky
oil-control rings. Ellminate Jamming of rings;

148
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Cause Remedy

. . ’ . T Te
(d) jamming of servo-motor in governor. (d) Sce Appendix 1, Section ""Main Trouble:
in Governor Operation, Their Causes and Re-

medies*’,

18, Temperature of exhaust gases In one of the cylinders rises

Cut out the bow and stern fuel injection
pumps alternately and find out which of them
causes higher temperaturce of cxhaust pases
and lower value of combustion pressure during
operation
(a) fuel injection advance angle disadjusted; (a) check the fuel injection advance angle
and compare it to the values specified in the
Service Log. If necessary, adjust the fuel in-
Jection advance angle in accordance with dirce-
tions given in Sub-Section C of Chapter Vi;

(b) injectors faulty or disadjusted . .(b) check the injectors in compliance with
directions given in Section '’Fuel Injection

Equipment'‘ of Chapter V.

19. Too high exhaust gas temperature in cylinders of one row

(a) constant pressure valve on the fuel (a) eliminate the fauit, Pressure-test the
plpeline of the other row of cylinders stickly; fuel pipeline and ensure similar return of fuel
in both cylinder rows;
(b) exhaust pipeline screen clogged; (b) uncover and clean the screen;
(c) fuel injection advance angle in one cy- (c) check the fuel injection advance angle
linder row disadjusted, in the cylinder rows according to directions

given in Sub-Section C of Chapter VI; eliminate

the fault,

50X1-HUM
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Chapter 1V

SCHEDULED PREVENTIVE INSPECTIONS
AND REPAIRS

INSPECTION No,1 {Daily)

L. Carry owt outer inspection of the diesel engine and remove foreign objegxs;
2. ‘Turn the valves, plugs, cocks and drives of the diesel engine auxuiary.iyﬁxemq
them in the initial position, ’ . ‘ o :
3. Check level of fuel, oil and fresh water in the service, clfcnlating andexpanslon
tively. Discharge the residue from the fuel service tank and oil c!rculnthig';éhl@.\'hhd top:
to normal level, . L
4. Check oil level in the speed governor and add oil, if necessary, up to
on the vil level indicator, Check level of lubricant in the shaft barring arranges
the dipstick, and replemsh, if insufficient, - R ;
5. Check pressure of air in the starting cylinders, remove the condensate and '
ders with air, if needed, up to normal value. Make sure that the reducing valves '
ing and control systems function properly. E : B R
6. Check supply of air to the water and oil thermoregulators, and sca\{énge thp:j “;F J
remove condensate. Make herein sure that the rods of the thermoregulator pneumati
slide valves move smoothly and without jamming, o
7. Inspect the remote ontrol panel and the emergency control station on the diesel engln
Off the supply of starting air and do the following: it

(8) make sure that the handles of the remote control panel, engine emergency control pmi )

control selector switch, as well as the governor speed-control handle, move Ireely and without: ja

ming,; :
(b) check connection between the fuel injection pump racks and control rods, and see that they
travel freely and without jamming; o
(¢) make sure that there are no increased clearances or jamming in the joints of levers, shafts .
and rods which link up the governor with the fuel injection pumps and with the gmergency control

station; Jubricate the Joints with oil, if necessary.

-5
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8. Set and secure the remote control panel handle, the emergency control station handic and i
governor speed-control handle in position STOP, while the handle of the contro} selector switch 1s
to be set and secured in position CONTROL STATION,

9. Check functioning of oil and water heaters, as well as oil, fuel and fresh water indepeiient
pumps. Engage the independent priming and scavenging pumps, prime the diesel engine with wil, and
at the same time turn the engine by means of the shaft barring arrangement through 1 to 1.5 revolu

bunns (c.;s to the power take-off flange); see that the indicator valves are herein open,

Note. If the oil temperature is lower than 15°C above zero, heat the oil in the c1rculu1lmg tank
up to a temperature of 25 to 30°C, and only then prime and crank the dicsel engine.

10, After cranking of engine is accomplished, pump the oil from the sump into the circulating

‘tank with the 4id of the independent pump, and make sure that the remote control panel handle, the

- emergency contrel sation handle and the governor speed-control handle are set and locked in posi-
 tion STOP.

INSPECTION No, 2
(Carried out weekly, in cases when the diesel engine standstill period exceeds 6 days)

11, Prepare the diesel engine for starting in compliance with Sub-Section *'Preparing the
.bleael‘ Enginé for Sarting During Daily Operation*’, start the engine from the emergency control
: b’n_ftntion. Tun it at low speed during 10 minutes and make sure that:
: _(n) no abnormal noise and knocking are heard during engine operation;

(b} no oil, water, fuel and air leak through the pipelines and engine;

(;:) the air pipes of the working cylinder starting valves do not get heated;

,('d) the readings of measuring instruments correspond to the engine parameters during operation
“atlow r.p.m,
‘ L: 12Stop the diesel engine, change over the engine control from the emergency control siation
.to’thelxe'nqoté control panel. Start the engine from the remote control panel.

‘After the engine is stopped, set and lock the handles of the emergency control station, remote
q:'i.r.r‘_olﬁanel,‘ and speed governor in position STOP.,

INSPECTION No.3
(Carried out after each Cruise)

13, Eliminate all the faults noticed in the operation of the diesel engine and its auxiliary systems
.during cruise,

14, Wash the fue) filters (at least every 300 to S00 hours of ¢ngine operation),

Note. When washing the filters, run the engine at low r.p.m.

1S. Uncover two handholes on €ach row of diesel engine (one handhole in the upper covering, and
the other in the lower crankcase, at random)
of crankpin bearings, on the mounts and jacks
the exhaust manifold sections. Hammer the fa

check locking ang ughtening of nuis on studs and bolts
of the lower main hearings, and on the bolts that fasten

Stenings, where acuesaible, and make sure that they are
intact, Alternate the opening of the handholes

16. Add lubricam:

after cach cryumne

(a) into the main starting valves (10 drops of o] O cieeny
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W) Into the tubricators of the onl seals of the water and oil thermoregulators,

171 necessary, add vil into the speed governor (up to the centre mark of the oil level indica-
tor) and into the reduction gear of the shaft harring arrangement,

18, Examine the filtering cartridges of the oil filter fitted in the scavenging pipeline of the lub-
ricating system. Screw the drain plugs out of the oil and fuel filters and oil cooler, and check to see
that the oil and fuel contain no water.

19, Clean the sea water filter.

20. Clean the oil separator of deposits, and change oil in the separator reduction gear (within
the terms specified in the separator maintenance instructions).

INSPLCTION No.4

(Carried out every 500 hours of engine operation)

21, Check fastening of the diesel engine to the foundation, inspect the shock absorbers and clean

them of oil and dirt,

22. Examine and clean the oil filters in the delivery and scavenging pipelines of the oil system,

23. Remove the injectors, clean them of carbon, check quality of fuel atomizing, and check aleo
the needle valve opening pressure. In case the quality of atomization is bad, adjust the injectors in
accordance with directions laid down in Section “Fuel Injection Equipment*’ of Chapter V. Adjust Lhe

needle valve opening pressure, if low, and fit the lnjectors into place.
24. Pull the handwheel to check free travel of the safety inspection covers (at least once a mmth
25. Detach the handhole covers and inspect the inner cavities of the receiver and exhaust. mmlioidu,
check condition of working cylinder sleeve face and piston rings. Clean the receiver of dirt and ‘depo-
git, remove carbon from the screens of the gas exhaust manifold side branch pipes, clean :he acc 1ible:
portions of exhaust manifold sections, cylinder sleeve exhaust ports, and the lhermocouple plpe unior
26. Overhaul and clean the reducers of the control and thermoregulating systems (lt lust -once
a month). Scavenge the paper filtering plates and the screen of the control system air futer plpe

means of compressed air,
27. Lubricate the setter rod guides, valves and slide valves of the control panel with 3 5 dropn
of clean oil. Carry out lubrication through the relieving holes or via the unions for the air pipes,: .
ricate the control selector switch rear cover the same way (but at least once a month).
28, Dxaassemble and wash the emergency control station starting valve and the control air" sys:
(30 kgf/cm ) filter, then assemble them again,
29. Check sealing of the main starting valves, for which purpose close their check valves ﬂnd opﬂ
the starting air pipeline valve, Sealing of the main starting valve is determined by absence of nlr_lelhﬂ
through the bleeding holes made in the main starting valve bodies. ;
30. Check the joints of the control and starting systems for proper sealing by means of air st . -
pressure of 30 kgf/unz. '
51 Jeplu e the protectors of the oll, water and air coolers (at least once every three mmtha)
H4 Cherk ceantition of yankers placed under the handhole covers and coverings, and fit all u‘f."’"

merly detas bicd s urern amd +averings lnto place. )

33, Prepsre the dicaed englne fov aariing in compliance with the directions given in Subosectlon
"Preparing the st 1 ngdne by e dng During Datly Operation®, start it from the emergency cnn_
trol Statton, rum e was b g gl ar low apeald and check operation of the overspeed governor. -
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€ 3 Ty L ol 5 shitt the comp

3¢ i g s emergency control station, rol
the engine from the emerger

To carry out the check, operat ol

tation handle quickly towards the acceleration of engine speed until the overspeed governor gperg-
sta e
tes, which should take place at a speed of 950 to 980 r.p.m., as read by the standard electric tacho-
»

meter. Check the control panel in accordance with the directions given in Appendix 2.

INSPECTION No.5
(Carried out every 1,000 hours of engine operation)
34. Carry owt all operations prescribed for inspection No.4.
35. Run the diesel engine, and at the same time change the water in the cooling system and wash

the expansion tank, as described in Appendix 19,

37. Pressure-test the oil coolers (at least once a year).

38, Wash the oil, water and air coolers, as indicated in Appendix 12,

39. Wash the oil separator of the crankcuse ventilation system.

40. Change oil in the diesel engine circulating system and clean herein the circulating tank,

41, Clean the fuel service tank.

42. Remove oil deposits from the flow part of the supercharger; measure the rotor axial play in
the supporting-and-thrust bearing of the turbo-supercharger.

43. Wash the speed governor and the shaft barring arrangement reduction gear, and change the
B oil in them (use grade MK-22 or MC-20, GOST 1013-49, for the governor, and summer grade auto-
‘mobile oil, GOST 542-50, for the shaft barring arrangement reduction gear).

44. Wash the control system ceramic air fliters, Inspect, clean and dry the paper plates of the
- control system air filter, '

' 45, Check condition (through the handholes) of the oil pump gear.

46. Disassemble, wash, and then assemble (at least once a year) the air distributors, control
8elector switch and main starting valves, Make syre that the slide valves close-fit the air distributor
drums, and check sealing of main starting valves and starting valves of working cylinders; lap them,
if necessary, After all the parts are assembled, check the starting system in accordance with the
directions given in Sub-Section ""A** of Chapter VI,

47. Change lubricant in the lubricators available in the oil seals of the pneumatic regulating slide
valves of the water and oil thermoregulators, and overhaul the oil seals (at least once a year).

48. Trim the contacts of electromagnetic relays in the signal panel and signal box, and check ope-

ration of the temperature and pressure sensors of the warning signalling system,

INSPECTION No.6

(Carried out every 2,000 hours of engine operation)

49. Perform all operations specified for Inspection No. 5.
S 18 allowed up 10 0.12 mm. If ne essary, vary the
thickness of adjusting shims placed under the shock absorbers,

154

50X1-HUM

Sanitized Copy Approved for Release 2011/08/04 : CIA-RDP82-00038R002300200001-5



Sanitized Copy Approved for Release 2011/08/04 : CIA-RDP82-00038R002300200001-5

50X1-HUM

Sk, Detaciu the upper covermg and the s1ie covenings o e lewer crankcase Measure the
clearances in the bearings of the upper and lower «rankshatt=. Konsove the upper crankshafts, Dis-

assemble the lower crankshaft man hearings, Chieok condition of shaft Journals and crankpins, as

REN

well as of the bushes of main and crankpin bears

Take out the scavenging and exhaust pistons, and remove the prston rings, Clean carbon from
pistons, piston rings, cylinder sleeves (combustion chamber cone, scavenging and exhaust portsj,
and from the exhaust manifold sections. Clean and wash the receiver. Remove, clean and wash the
side branch pipes of the gas exhaust flow path, Remove carbon from the accessible sections of the
turbo-supercharger guide vane assembly. Examine and measure the piston rings; replace the de-
fective and worn rings. Replace the top (chrome-plated) rings regaraless of their condition.

52. Disassemble the pistons, check condition of the conuecting rods, end bearings, piston pins
and piston inserts,

53. Check condition of the fuel injection pump tappet rollers, cam plates, camshaft drive plane-
tary mechanisms, and overspeed governor {(without disassembling the units); make sure that the fuel
injection pumps and high-pressure pipes are secured reliably to the engine frame.

54. Inspect the end face seal of the fresh and sea water pumps. Replace the seal by a new one,
if the projection of the graphite ring is lower than 1 mm.

Each time before assembling the overhauled end face seal. lap the working surfaces of the gra-
phite and steel rings (See Sub-Section "'Qverhauling the Scals of Fresh and Sea Water Pumps*’ of
Chapter V),

55. Lubricate the ball bearings of the shafts and remote control mechanisms with solid oil,
GOST 1033-51, or with petrolatum, GOST 782-59. Apply clean oil to the hinge jomts'of the panel
parts, -

56. Check condition (through the handholes) of main drive gears and the 2nd stage gears of l!u:.' :

\

major accessories drive,
57. Disassemble, wash, and then assemble the fuel feed stop and the shaft barring arrangement

interlocking slide valve,

$8. Assemble the diesel engine, waler-test it at a pressure of LS lg(f'cmz. and make sure that .
o water 1s leaking.

59, Prepare the engine for starting, as indicated in Sub-Section ""Preparing the Diesel Engine *
for Starting Luring Daily Operation®’.

00, Adjust and run-in the diesel engine in compliance with directions given is Sub-Section **Ran--

ning-in and Adjusting the Diesel Eagine'* of Chapter VI

INSPECTION No.? .
(Carriad out every 4,000 hours of engine operatiog:

6l. Pertorm all operations pertaiming to lnspection No.o.

&2, Remove all the fuel injection pumps, disassemble them, check condition of parts, replace
the warn parts, assemble the pumps, and adjust them for undor sy timed fuel feed o a special
stand.

63. Carry out complete disassembly of the turbo- supercharger with simultaneous fault-detection
of parts amd the Rovessary medsurements specifiad in the Service Log.
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64. Press the working cylinder sleeves out and remove the gas exhaust manifold sections; clean
them of carbon and deposits. Check condition of the centring collars of the trame, jackets and cylin-
der sleeves, and measure the collars.

Renew the lead plating on the centring collars of the cylinder sleeve jackets where the
layer of lead has been completely worn out, and also in case the clearances on the dia.315 mm and

dia, 318 mm collars are above 0.12 mm,
65. Replace the rubber sealing rings on the cylinder sleeves and in the seals of the gas exhaust

manifold sections,
66. Assemble the diesel engine, adjust it and run it in, as indicated in Sub-Section ''Running-In

and Adjusting the Diesel Engine’* of Chapter VI.

INSPECTION No.8

{Carried out every 12,000 hours of engine operation)

* 67, Carry out complete disassembly, inspection, fault-detection and micrometric measurement
of diesel engine parts, units and systems. Proceeding from the results of fault-detection and micro-
metric measurement, determine the volume of diesel engine repairs.

Note. When carrying out inspections scheduled for every 2,000, 4,000 and 12,000 hours of ope-
ration, make detailed entries about the results of inspection and measurement into the
respective Sections of the engine Service Log.
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ETF

Chapter |/

ilI\SJgSj;gMBLY, INSPECTION, REPLACEMENT
SEMBLY OF DIESEL ENGINE PA
AND UNITS R

GENERAL

1. Do not disassemble properly functioning units or mechanisms unless necessary,

2, Before starting the disassembly procedure, prepare the necessary hoisting means in accord-
ance with the weights of the units to be disassembled; select and prepare the required tools and
appliances (the sketches of tools and appliances are presented in Appendix 18). See that the tools
and appliances delivered with the diesel engine are used in compliance with their direct purpose
and never use worn or damaged tools, '

3. Prior to disassembling the outer Joints, wash the diesel engine thoroughly until dirt is com-
pletely removed, then wipe the outer surfaces of the unit to be disassembled, as well as the adjacent
surfaces, with clean cotton cloth until dry,

4. When disassembling, take measures to prevent entrance of dirt and foreign matter into the
inner cavities of the diesel engine and of the units disassembled, After the units or parts are remov- ’i
ed, inspect their attachment places and close the latter with blind veneer, paronite or cardboard "
Spacers. Wrap the flanges and unions of the disconnected pipes of the engine fuel, oil, air and water
systems In dense oil-paper (parchment) and bind them over. As soon as a part or unit are detached,
tit the removed fastenings into place, or put them into a separate box. ' ,

5. Before disassembling the bearings, gears and other movable Joints, measure the cleatancea;

6. During the disassembly of units make sure that the marking (see Appendix 8) is Intact, and
Pay attention to see that match- marks are available on the mating parts (if no match-marks are
8een, make them anew). When assembling the units, pay attention to the location of the marking or
match-marks, so as to mount the parts properly in their initial position.

7. Take measures to ensure safety of the removed parts and to protect them against d@ge.
Wash all the removed Parts with clean diesel fuel, wipe them dry by means of clean cloth, or blow
them out with compressed air. Coat the part ground surfaces with a thin layer of clean oil used for
lubricating the diesel engine. If the work is interrupted for some period, cover the parts with dense
oll-paper (parchment) or with clean tarpaulin, |

8. Screw the studs out of their seats only in cases when the studs are to ke replaced, or if the

part inj
"0 which the studs are screwed needs repairs or replacement,
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9. To disassemble interference-fitted joints, usc only special touls; if no special tools have

r case, use copper, aluminium or wooden drifts.

been assigned for this particula
clean them of dirt and

10. Right before assembling and mounting the parts on the dicsel engine,

corrosion-preventive lubricant, wash them with clean diesel fuel and blow out with compressed air.

Inspect al! passages, lubricating and threaded holes thoroughly, and scavenge them with compressed
alr; lubricate the part friction surfaces with clean oil used for fubricating the diesel engine,
Remove burrs, nicks, fine scores, ctc., by filling or scraping. Wash the corrected parts again,

11. During the assembly procedure lubricate all the threaded Joints with clean oil used for lub-

ricating the diesel engine; an exception to this is the thread of studs and nuts that fasten the mounts,

connecting rod blades and connecting rod bolts; these joints are to be lubricated with castor oil. Apply

fine flaky graphite to the threaded joints subject to high temperatures.
art are to be tightened up gradually

en the unit ¢

3 the unit or

‘The boits and the nuis of the studs thai {ast
and uniformly; never tighten up the adjacent nuts completely one after the other.

12. Do not re-use the locking tab washers, strips and cotter pins. Fit the cotter pins into the
stud and bolt holes so that they are not loose and that they do not project above the nut slot.

13, Before installing the next part or unit, check tightening or forelocking of the nuts or bolts
which fasten the parts or units already installed,

14. Carry out disassembly of fuel injection equipment, speed governor, valves and slide valves
of the starting system, remote control panel and thermoregulator control units in specially assigned
places, and use separate clean tanks with filtered diesel fucl for washing the precision couples and
other ‘parts.

To ensure more thorough removal of dirt from the precision couples, wash them successively
in two tanks,

15. Disassemble and assemble the diesel enginc, as well as its separate units and parts, in a
closed room with a temperature not lower than 10°C above zero, and take measures Lo protect the
parts and the disassembly sites against entrance of dust, dirt or water,

16. Enter the results of inspections and checks into the Log Book. All cases of replacement and
measurement of parts must be entered into the diesel engine Service Log.

17. In case the main propelling units and parts have been replaced, run-in the diesel engine in
accordance with the directions given in Chapter VI.

MAIN BEARINGS

18, Take out the half-bushes of the main bearings of the upper and lower crankshafts (if the
latter have not been removed) successively through every other bearing.

To take out the half-bushes of the lower crankshaft main bearings, proceed as follows:

(a) remove the bearing cap jack, for which purpose uncotter the locknut, unscrew it by means
of wrench 47B -232-035-1, then drive the screw into the jack nut;

(b) detach the bearing cap together with the upper half-bush;

(c) move the lower half-bush out of the bearing mount bed. To this end, fit appliance 475 -232-189
on the crankshaft main Journal by inserting the appliance pin Into the main Journal hole, then turn the
crankshaft and move the haif-bush out of the mount. Turn herein the crankshaft in such a way that the
halt-bush lock comes out of the mount upwards,
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When disassembling the locating bearing, do the tollow s

(4) take out the stern bearing cap together with the upper thrust half-rings, when the adjacent
crunk of this particular crankshaft is in the botiom dead coentre;

(b) when removing the lower thrust half-ring Jocated on the side of the turbo-supercharger,
prepare a temporary half-ring beforehand, and fic it instead of the removed one; the temporary half-
ring should not be thinner than the removed one,

19, To take out the half-bushes of the upper crankshaft hearings, proceed as follows:

(a) remove the mount complete with the upper half-bush, for which purpose uncotter the nuts
of the mount fastening studs and unscrew the nuts by means of wrench 475 - 232-498, Lift the mount
by eye-bolt M12x 1.75;

(b) move the lower half-bush out of the bed, as indicarted in Para.18c for the lower crankshaft,

During the disassembly of the locating bearing, do the following:

(a) when lifting the mount, hold the upper thrust half-rings with your hands;

(b) when removing the lower thrust half-ring located on the side of the turbo-supercharger, pre-
pare a temporary half-ring beforehand, and fit it instead of the removed one; the temporary half-
ring should not be thinner than the removed one.

20. The half-bushes are to be replaced in the following cases:

(a) pitting in the form of cavities is formed all over the working surface of the half-bush;

(b) the lined sections are chipped, and visible cracks are detected on the working surface;

(c) scores and local wear are detected on the working surface, provided visible cracks are
formed;

(d) traces of cold working are detected on the half-bush surface contacting the bed.

21. When replacing the separate working half-bushes, take care to see that the thickness of the
newly installed half-bushes does not differ from the thickness of the replaced half-bushes by more
than £0.01 mm (the thickness of the half-bush is to be measured in the central part of the half-bush),

CAUTION. Never scrape the working surface of half-bushes lined with leaden bronze, Reproduce
the marking of the removed half-bush on the new one by punching 3-n}m figures,

22. In case the oil clearance in separate main bearings increases up to the maximum permis-
sible value of 0.40 mm, it is advisable to replace all the working half-bushes of this crankshaft.

23. The half-rings of the thrust bearings are to be replaced If cracks or chipping are found on
the working surface, and also if the crankshaft axial play increascs by more than 0.8 mm.

24. The bushes of the lower crankshaft main bearings are to be mounted in the following se- -
quence:

(a) examine the finished surfaces of bearing caps to make sure that they are free of nicks and
notches. Wipe the beds in the caps and the engine frame mounts, wipe the crankshaft main journal
and lubricatc it with clean oil;

(b) check marking of the half-bushes to make sure that they pertain to this particular bearing.
The marking is punched with 3 mm high figures on the end face surface ai ihe joint face of the hali-
bushes on the side of the turbo- supercharger;

(c) fit appliance 475 -232-18Y as far as it will go into the journal hole, crank the diesel engine

and arrange the crankshaft in such a position in which the appliance disappears in the clearance be-

tween the bed and the shaft Jjournal;
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3 arrange the latter
(d) apply a thin layer of oil to the working surface of the lower half-bush and arrange the

on the shaft main journal so that the half-bush lock is on the opposite side, relative to the slot made ]
in the mount; o \ 1
(e) fit appliance 4711-232-034 on the half-bush and secure it by means of the jack; .
(f) turn the crankshafts with the aid of the shaft barring arrangement and move the half-bush
into the bed of the mount, Turn herein the crankshafts in such a way that appliance 475-232-189
rests against the end face surface of the haif-bush on the side of the lock during rotation of crank- ¥
shafts;
(g) take the appliance out and check whether the half-bush lock is aligned with the mount slot; 1
(h) attach the bearing cap together with the upper half-bush, mount the jJack, then tighten up and
foreiock the jack screw and locknut. '
Tighten up the screw and locknut with a force applied by one man to wrench 475 -232-035-1 !
provided with a 500 mm long handle,
When assembling the locating bearing of the lower crankshaft, do the following: .
(a) fit the lower thrust half-rings into the grooves of the lower mount; !
(b) put the upper half-bush into the bearing cap; .
(c) insert the upper thrust half-rings into the bearing cdp and secure them on the cap pins; ;
(d) set the adjacent crank of this particular crankshaft in the bottom dead centre;
() hold the upper thrust half-rings with your hands, and fit the cap into place.
25. In case the upper crankshafts have not been removed, mount the lower half-bushes of the
upper crankshaft main bearings in the same way as the main half-bushes of the lower crankshafts,
but with the following peculiarities:
Do not fit appliance 471 -232-034, and when turning the crankshaft with the aim of fitting the
lower half-bush into the frame bed, press the half-bush to the shaft Journal by hand.
To assemble the locating bearing of the upper crankshaft, proceed as follows: 9
(a) fit the lower thrust half-rings into the grooves of the upper frame;
(b) place the upper half-bush into the mount;
(c) Insert the upper thrust half-rings Into the mount grooves and secure them on the pins;
(d) hold the upper thrust rings with your hands, and fit the mount into place,
26. Having fitted the mount with the upper half-bush into place, tighten up the nuts of the mount
fastening studs by hand with the aid of wrench 475 -232-498 until the torque on the wrench handle
8TOws abruptly, after which tighten up the nuts through one and a half facet more. The nus are 1o
be tightened up alternately in two or three motions by knocking against the wrench handle,
Before screwing the nuts on, apply castor oil 1o the thread of the nuts and studs,
When tightening up the moumts and Jacks, check proper centering of the bush in the mount by the
difference in the clearances between the bush and the shaft, and between the bed and the bush. The
een clearances "'bow’’ - stern®* within one bush should not exceed 0.03 mm,
N 27. After the main bearings ave assembled, check the clearances i the overhauled beartngy,
and also in the 1wo adjacent main bearimgs
28, Having replaced the half-bushes of four and more maln bearings, and having uri anged the
upper crankshaft, check the learances lengthwise thiy particalar shaft line,
. 50X1-I—:UM
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29, The main bearing clearances mcasured by means of a fecler gauge must be as tollows;

(8) oll clearance - within the values specilied in the tble of mounting and operation clear-
ances,

The difference in clearances on the slde of the main doive and on the side of the turbo- super-
charger should not exceed 0.05 mm for all main bearings;

(b) a 0.03-mm thick feeler gauge should not pass at the half-bush Joints and also between the
half-bush and the bed;

(c) the clearance under the shaft a scparate bearings (for lower crankshafis only) i8 permissible
up to 0.03 mm;

(d) the side radial clearances (at the joints) at a distance of 30 mm from the Joint face must
be as follows:

- 0.07 10 0.30 mm - for half-bushes located above the joint face;

- 0.05 t0 0.25 mm - for half-bushes located below the joint face.

The difference between the largest and smallest side clearances for aii the bearings on one side
of the shaft, in each of the two horizontal planes (above and below the Joint face) should herein not
exceed 0.07 mm, while for one bearing the difference between respective clearances "'bow’’ - "'gtern*’
must not be In excess of 0.03 mm,

30, See that the axial play of crankshafts in the thrust bearings is within the values indicated in
the table of mounting and operation clearances,

31. After running-in of diesel engine is accomplished, repeat the checking of clearances in the
bearings with replaced working half-bushes, and also in the adjacent bearings.

UPPER CRANKSHAFTS

32, To remove the upper crankshafts, proceed as follows:

(a) remove the diesel engine upper covering. To this end, disconnect the crankehaft ventilation
Pipe (together with the oil separator), undo the bolts which fasten the covering flanges, then remove
the covering by means of the wire rope secured in its lugs; .

(b) detach the control rods and remove the covers of camshaft drive planetary mechanism hand-
holes, The overspeed governor operating mechanism must be set herein in its working position;

(c) check mutual location of diesel engine crankshafts and camshafts according to the match-
marks,

To check mutual location of the crankshafts, arrange the first cylinder crank in the inner dead
center, in compliance with the graduation available on the splined coupling of the starboard lower
crankehaft,

Take up backlash in the teeth of main drive gears by turning the diesel engine with the aid of
the ghaft barring arrangement in the ASTERN direction, With this position of the starboard lower
crankshaft, the match-marks made on the splined couplings of the upper crankshafta must be ho-
rizontal and should align with the upper surface of diesel engine frame.

Mutual location of the camshafts and crankshafts is to be checked as follows: turn the diesel
engine In direction ASTERN and set the cranks of the 1st and 14th cylinders alternately in the inner

dead center, in Compliance with the graduation available on the splined couplings of the lower crank-
shafts,

161
50X1-HUM

Sanitized Copy Approved for Release 2011/08/04 : CIA-RDP82-00038R002300200001-5



Sanitized Copy Approved for Release 2011/08/04 : CIA-RDP82-00038R002300200001-5

50X1-HUM

The match-marks made on the side surface of the carrier lug must align in this case with thianism
match-marks made on the end face surface of the crown of the camshaft drive planetary mec
driving gear;

(df jx’sassemble the crankpin bearings, for which purpose remove the cotter pins alternately
from each connecting rod, unscrew the nut by means of wrench 4711 -232-076, and take out one con-
necting rod bolt,

Hold the connecting rod with the piston by means of a hooked wire rope passed into the connect-
ing rod bolt hole, undo the nuts and take our the remaining three connecting rod bolts.

Remove the connecting rod big end cap together with the half-bush,

Lower the piston down into the cylinder and mount the connecting rod big end carefully on the
end face of the working cylinder sleeve;

(e) disassemble the main bearings. To this end, remove the cotter pins, screw the nuts off the
mount holding studs with the aid of wrench 475 -232-498, and remove the mounts complete with the
upper half-bushes (lift the mount by eye-bolt M12 x 1,75);

(f) screw out the thrust bearing lower half-rings;

(g) disconnect the speed control servo-motor from the speed governor and remove the end face
covers of the main drive gear bearings;

(h) disengage the intermediate shat from the crankshafi splined coupling by means of appliance
4701-232-081; when using the appliance, suspend it from the shackle;

(i) fit supporis 47B-232-016 on the frame upper shelf against the 2nd and 7th main journals, and
mount clamp 478 -232-185 on the crankshaft 2nd and 6th crankpins;

(1) Lt the crankshaft by the 2nd and 6th crankpins and place it on supports 47B-232-016.

33. When inspecting the crankshafts, do the following:

(a) wash the crankshaft outer surfaces and oil passages with diesel fuel and scavenge them with
compressed air, Wipe the outer surfaces until dry;

(b) inspect the ¢rankpins, main journals and crank webs thoroughly through a 4-power magni-
fying glass,

Remove the detected notches, scratches and nicks by polishing;

(¢) check condition of working surfaces of the coupling and intermediate shaft splines; file-clean
the detected notches and nicks;

(d) check whether the fastenings of the coupling, damper, and of the journal and crankpin plugs
are locked reliably;

(€) coat the journalg and crankpins with oj] and wrap them in water-proof paper,

34. To mount the upper crankshafts, proceed ag follows:

(a) insert the upper pistons into the <ylinders;
(b) place the main bearing lower half-bushes into h- frame beds ac, ording to the marking, and
fit the upper half-bushes ingg the beds of the

mounts: pay attention 1o see that the bush lug aligns
with the mo :Cey. 3 i
OUNL recess, then apply clean oil to the working surface of the bushes and to the main

Journals;

(€) place the crankshap onto the Jower bushes s that (he “Rali coupling tecth come into mesh
With the teeth of (g planetary mechanism driving gear

{d) nsery the thrust beay g lower Ly IS g e LU accanding 1o the marking,

(e) imtall 1he Maunts Wil e balf . byaiien, MG e e me comphance with the marking;

10y
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(f) coat the thread of the mount studs and nuts with oll used fur lubricating the Jlesel engine,
then assemble the main bearings;

(g) insert the thrust bearing mount by fitting thrust half-rings on the pins of the mou.'m side
surfaces; when inserting the mount, keep the half-rings against falling out.

Check the thrust bearing oil clearance with the aid of an indicator held to the frame by means
of a bracket; the indicator stand should rest against the damper surface, Shift the shaft to the ex-
treme position by means of a crowbar, then return it back and determine the shaft axial play;

(h) suspend the upper pistons, assemble the connecting rod big' ends on the crankpins;

(1) use appliance 471 -232-081
to connect the crankshaft
coupling to the main drive gear
coupling by means of the intermediate
shaft, Carry out mounting in accord-
ance with the marks. Marks "’O’* made
on the end faces of the splines of the
intermediate shaft and main drive

gear coupling must form a triangle
at the meshing (Figs 76, 77);

FIG. 76 FIG. 77
1 - coupling; 2 — shaft 1 - coupling; 2 = shaft

(j) check mutual location of crank-
shafts and camshafts in compliance
with the match-marks;

(k) check the compression chamber height in all cylinders, If the pistons have not been removed,
check the compression chamber height by means of pressed-out lead in two cylinders only, See that
the compression chamber height corresponds to the value specified in the dle'se’l"é’nkﬂu'le Service Log
for these cylinders;

(1) check the fuel injection advance angles; .

(m) fit the limiting ring on the cover of the main drive upper gear, and cover the end faces of the
torsion shafts;

(n) connect the speed control servo-motor to the governor and the air pipeline;

(o) close the covers of the planetary mechaniem handholes;

(p) attach the diesel engline upper covering,

CONNECTING-ROD- AND-PISTON ASSEMBLY

35. Dismount the connecting-rod-and-piston assembly thrbugh the lower crankcase side hatch
in the following sequence:

{a) remove the covering of the lower crankcase s

(b) arrange the crankpin bearing of the cylinder to be disassembled in a position convenient
for disassembly;

{(c) unlock the nuts of the studs which hold the connecting rod pivot to the big end, after which
unscrew the nuts firat by means of splined wrench 475 -232-304, and then with the aid of wrench
47B-232-303

50X1-HUM
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(d) mount appliance 471 . 232 049 | used for removing the pisten through the lower crankcase
inside the lower crunkease. To thie end, secute winch 474 -232.060 by means of studs between the
hatches of the slde coverings: fasien grip 475242 053 1o the conneeting rod blade, near the pivor,
Pass the wire rope over pulleys 470000 021 and 470 -232-019 mounted in the seats on the inner
side of the lower crankcase upper shell, and secure the rope ends to the winch and the grip;

. (e) arrange the crank of the sard piston In harizonal position towards the hateh,

In this position tighten the winch rope and suspend the piston, Make the crankshafts turn by
Jerks and move the big end studs gradually vut of the connecting rod pivot holes; at the same time,
hammer slightly against the connecting rod blade and the big end, 1o prevent misalignment of the
surfaces of the connecting rod pivot and the big end;

(f) keep the piston with the connecting rod suspended and make the crankshaft wrn so that the

_ crankpin lowers down, then overruns the horlzontal position by 10 o 15° and stops inside the diesel

. engine;

(g) install carriage 471 -232-500 on the web surfaces and the hatch lower cdge. Lower trough
47R -232-262-1 down between the carriage slides and secure it to the hatch edge;
(h) slacken the rope with the aid of the winch and lower the piston down in such a way that the

connecting rod passes into the crankcase between the carrlage, while the piston trunk lower end
face rests on the carriage;

(1) turn the crankshaft until a clearance is formed between the upper end face of the trunk and
the lower end face of the sleeve;

() move the piston with the connecting rod along the carriage towards the hatch, incline it to

- yourself and take it out of the crankcase by means of lifting fixture 47 4 -232-083;

(k) remove carriage 47 1 -232-500 and trough 471-232- 262-1. 1t no provision is made for
removing the upper piston through the lower crankcase hatch, fit protective rod 47 f -232-090 so as
to prevent the studs that hold the big end to the connecting rod blade from being damaged during

rotation of the crankshafts, T

36. Dismounting of the upper connecting-rod-and-piston assembly may be carried out in two
ways:

(8) through the lower crankcase, after the respective lower connecting-rod-and-piston assembly
hag been taken our;

(b) through the upper crankcase, after the upper crankshaft has been removed,
Remova, . 4 i
oval of upper connecting-rod-and-piston assemblies through the lower crankcase without

Tremoving the i ;
B UPper crankshaft is done in cases when it Is necessary to wake out not more than four

upper connecling-rod-and-piston assemblios,

37. To take o i
. ut o 5
“ the upper Piston through the lower crankcase, do the following:
a) 1ake out the ective pig
respective piston and 1he big end through the lower vrankcase,

(b) clean the s),
sle : ion chz iy i
€ve combustion chambher belt thoroughiy Ly meuans of a scraper, and then wipe
It with cloth soaked in 8olvent;
H

B . slease 13
(¢) unlock and release the nutg which fasten the connectiny

(d) sling the piston with

sand pivor o the by end;

the connectng rod by e ooy

L rod pivot, and disconnedct the big
end from the conneciing rod,
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lower crankshafts face the side hatches;

(e) turn the crankshafts until they occupy @ positun in which the respective crankplng of the

(f) lower the piston with the connecting rod down into the sump between the crankshafts;
(g) take the piston with the connecting rod out of the lower crankcase by hand.
38. To take out the upper piston through flle upper crankcase, proceed as follows:

(a) remove the upper covering;

(b) remove the upper crankshaft;
{c) sling the piston with the connecting rod lowered down into the cyiinder so that the big end
rests against the sleeve end face by the big end and take the piston out of the cylinder.

39. To remove the big end, unlock the connecting rod bolt nuts, then screw them off by means
of wrenches 47X -232-074 and 47 1 -232-076. Hold up the big end and the cap and take out the connect-
ing rod bolts. Remove the big end and the cap together with the half-bushes from the shaft crankpin,

40. Disassembly of the piston is done as follows:

(a) suspend the connecting-rod-and-piston assembly by the connecting rod, remove the piston
rings by means of remover 615 -232-039, clean the piston rings thoroughly of carbon, then supply
each ring with a tag indicating the piston and the groove to which this particular ring pertains;

(b) lower the connecting rod-and-piston assembly down onto the trunk head;

(c) unlock the insert-to-trunk fastening studs and scréw them off by means of wrench 47 J{ -232-
072; remove the drain pipe and the blank plug;

(d) take the connecting rod with the insert out of the piston trunk, When taking the connecting rod
out, tap the piston trunk edge lightly with a lead hammer (do not knock against the end faces of the
insert fastening studs);

(e) press the piston pin out of the insert with the aid of remover 475 -232-194;

(f) tie the drain pipe, plug and slipper with spring together, and attach a tag indicating the dis-
assembled: piston to which they pertain;

(8) clean the piston surface of carbon and wash it with clean diesel fuel; to clean the pistons,
follow the special instructions (see Appendix 1 l)‘.

41, Replace the piston parts if they have the following faults:

() trunk - scores or cracks;

(b) insert - cracks;

{c) slipper - scores;

(d) piston pin - cracks and ovality above 0.1 mm.

If separate notches and scores are detected, polish them.

42. The connecting rod parts are to be replaced in the following cases:

(a) connecting rod blade - if cracks or curvature are noticed;

(b) crank bolts - in case the collars are scored or the thread is damaged;

(c) crankpin bushes - in case they have the same faults as indicated above for main bushes;

(d) connecting rod small end bush - if the working surface is scored, or the clearance between
the bush and the pin is above the value specified in the table of clearances.

In case nicks are found on the spherical surface of the connecting rod small end, clean the sur-

face and lap the piston slipper to the connecting rod end.

50X1-HUM

Sanitized Copy Approved for Release 2011/08/04 : CIA-RDP82-00038R002300200001-5



Sanitized Copy Approved for Release 2011/08/04 : CIA-RDP82-00038R002300200001-5

50X1-HUM

’ 43, Replace the compression and protective rings in the following cases:
(a) breakage of a ring;
(b) loss of elasticity;
(c) separation of the bronze collar;
(d) if the piston ring free or compressed gaps are beyond the values permissible by the table
of clearances;
(e) when replacing the cylinder sleeve;
(f) if gas escape sections are found on the ring working surface;
(8) In case the ring wears locally down so that its thickness is 7 mm, or if pointed burrs are
formed on the ring edges;
(h) if the chrome Plating gets separated or worn at the ring joint within a section longer than
© 10 mm,
’ * Replace the oil-control rings in cases when the following faults are detected:
(a) breakage of ring, or chipping of its working face;
o (b) wear of ring working face, due to which the working face width increases above 1.2 mm.
- 44, When assembling the piston with the connecting rod, fit the parts into their places in com-
p.liance with the following directions; .
) m’ake sure that the marking put on the insert, connecting rod, trunk and piston pin end face
to indicate their belonging to this particular Piston faces the turbo-supercharger, Before pressing
* 1!l the Ppiston pin, heat the Ppiston insert in oi] up to a temperature of 50 to 80°C;
" - (b} fit the insert complete with the connecting rod into the piston so that the hole available in
the insert end face is aligned with the locating pin of the trunk head;

(c) attach the drain Pipe to the insert on the side of the marking, and fit the plug on the opposite
gide;

. (d) screw on the Insert fastening nuts as far as they will go by means of wrench 471 -232-072
w@‘ a force applied by one hand to 2 500 mm long arm, then tighten them up through 2 to é.s facets
:jn two or three motions (alternate the ﬁghtening-up of nuts located along a diagonal line);

- (€) the pistons and Connecting rods are to be replaced in a complete set.

Dudng replacement of piston, connecting rod, or their parts, check the following:

exceed 0.2 mm Per meter;

- parallel misalignment of the piston pin axis with the connecting rod big end bore axis, which
should not be above 0.15 mm per meter;

A negative allowance of 0.005 mm,
188
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- ovality of the surtace of pisten arsemblywhie b shoubd ol caceed 00 g
- measured negative allowance of cnd buaring bushing o connecting rod Jug: the negative aliow-
ance is permissible within 0.015 - 0.045 mm,
To press the bushing out, use puller 4785 -232.049-1, Tie negative alluwance {8 to be measured

only during replacement of end bushing.

Notes: 1. The spare bushings of the connecting rod end bearings fall into two groups differing in
the size of the outer diameter;

. . » +0.060
group B - with an outer diameter of 115 +0.045
group C - with an outer diameter of 115 +0.075

+0.060

2. If the negative allowance is below the ranges specified above, press bushings of
8roup B into connecting rods of group A, while bushings of group C must be pressed
into connecting rods of group B;

ne half-bushes of crankpin bearings, make sure that no clearance is formed

between the half-bushes and the crankpin end beds with the bearing upser (a 0.03 mm thick feeler
gauge should not pass into the Joint of half-bushes);

(8) during replacement of big end studs, take care to see that the stud group numbers (I and II)
correspond to similar groups of threaded holes made in the big end;

(h) when replacing the piston rings, make sure that the piston ring compressed gap and the
clearance in the Piston groove correspond to the values indicated in the table of clearances, In case
sharp edges are found on the outer surfaces of compression and protective zings fit for further ser- .
vice, blunt the edges; ' e

(1) when replacing the insert, trunk, or connecting rod blade in both sets of one of the cylinders, -
measure the actual length of the connecting rods complete with pistons, so that it is possible to de- -
termine the thickness of the compression plates from the following formulas;

Tu= 849.3 - Au; Tl= 999.1 - Al'

where Tu ad Tl- thickness of compression plates of upper and lower connecting rods, respectlvel'y} '
Au and A 1~ actual length of upper and lower connecting rods complete with pistons (from the
piston upper end face to the big end axis). :
To measure value A, assemble the piatons and connecting rods without compression plates and
crankpin bushes; .
(J) length A may not be measured when replacing the insert, trunk or connecting rod blade of one :
set (from the two located in the same cylinder). In this case, determine compression plate thickness
T after the compression chamber helght has been measured (see mbuming of upper pistons), so as
to obtain the value of compression chamber height specified in the diesel englne Service Log for this
particular cylinder,
45. To mount the lower pistons, proceed as follows:
(&) arrange the crankpin of the lower crankshaft in a position convenient for assembling the
connecting rod biy end (300 after TDC, wuh the crank towards the handhole), then assemble the big
end on the crankpin. To this end, coat the crankpin with ol used for lubricating the diesel engine,
mount the big end upper half complete with the haif-bush on the shaft crankpin, and fit the big end
cap with the half-bush and connecting rod bolis in such a way thar the bolts enter the holes of the big

end upper half. Hold the cap and screw the nuts on the connecting rod bolts; watch herein to see
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that the locking pins are in the slots made in the heads of the connecting rod bolts. The marking put
on the upper half of the big end and the cap to indicate the cylinder to which 1hey pertain must face
the turbo- supercharger;

(b) lubricate the connecting rod bolt thread with oil used for lubricating the engine,
the nuts as far as they will go with a force applied by one hand to wrench 4711 -232-074 provided

screw-on

with & 200 mm long arm, give the nuts one revolution back, after which tighten them up right home
again; then tighten up the nuts alternately through one facet in two or three motions (in the crosswise
sequence), after which make sure that no clearance is left in the Jjoints between the big end and cap;
4 0,03 mm thick feeler gauge should not pass;

(c) measure the clearances between the non-working half-bush and the shaft crankpin on both
sides of the bearing (with the crank being in the bottom dead center). The clearances must corres-
popd to the values indicated in the table of clearances; the difference in the clearances on both sides
of the bearing should not exceed 0.03 mm.

Forelock the nuts of connecting rod bolts; .

{d) fit the oil-control, protective and compression rings on the piston by means of piston ring
remover and inserter 615 -232-039. Insert two oil control rings into the first (from bottoin) piston
trunk groove, and fit Pprotective rings into the 8econd and third (from bottomn) grooves,

When fitting the oil-control rings on the piston, make sure that the recesses made on the ring
sides ‘weze diverted to one anothez,

Never insert the rings with their joints through the connecting rod blade, so as to prevent brea-
kage of the rings,

Ing and operation clearances (Appendix 6).

Turn the ring joints on the piston through 180° relative to each other, and arrange them along
the diese] engine axis, Lubricate the rings and the trunk with oil;

(e) mount appliance 47 ~232-049-1 for inserting the Ppiston into the cylinder;

. (f) move the piston with the conneétlng rod through the lower crankcase hatch and fit it on car-
riage 4711 ~232-500, Pay herein attention to 8see that the marking which indicates the belonging of
the piston to this particular cylinder faces the turbo-supercharger, and that the recesses (for the
injector 8pray cones) made in the trunk head are directed outside;

(8) shift the Piston on the carriage under the sleeve;

Piston by meang of the winch ¢ i
own onto the b
that the big end studs get freely into the connecting rod pivor p 1 sl
v Oles withe i i ;
(m) remove the grip, pulleys and winch; Sy memen:

(n) turn the crankshafts
With the aid of the shaft barriay, dreangement until the crankpin occupies

50X1-HUM
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(0) use sphined wrenches 4700 080 Wik el 275 AN s s fenien ap the huts on the studs

which hold the connecting rosd pivor to e big end The its v fe e vightened up i compliance
with special instrucrions (sce Appemdix 1ai

(p) forelock the stud fastening nuts by

Ha Ol BOW Cuiter Dits,

46, Mounting of the upper connecting - rod-and-piston assembly 1s performed:

(a) through the lower crunkcase, without removing the upper crankshafg

(b) through the upper crankcase, with the upber crankshaft removed,

47. To mount the upper connecting-rodd-and-piston assumbly through the lower crankcase, do
the following:

(a) fit the oil-control, compression and protective rings ot tiie piston in accordance with the

directions given above for the lower piston

(b) assemble the big end on the respective crankpin of the upper shaft;

(c) turn the crankshafts until they occupy such a position in which the crankpins of the lower
crankshafts face the side hatches. Fit split taper ring 615-232~027 on the sleeve lower part;

(d) lower the piston with the connecting rod down into the sump between the crankshafts, so that
the piston head is down;

(e) sling the connecting-rod-and-piston assembly by the connecting rod blade, Pass a wire rope
through the cylinder sleeve. Lift the connecting-rod-and-piston assembly Into the cylinder, but hold
herein the rope, so that it does not touch the cylinder face;

(f) turn the upper crankshaft with the aid of the shaft barring arrangement until it occuples ar
position convenient for fitting the connecting rod on the big end studs. Fit the compression plate and
connecting rod blade on the big end studs, so that alignment i8 observed; screw-on the nuts and re-
move the wire rope; .

(g) use splined wrenches 475 -232-303 and 478 -232-304 to tighten up the nuts on the studs that
hold the connecting rod pivot to the big end. The nuts are to be tightened up in compliance with spe- - - ‘
cial instructions (see Appendix 13).

48. To mount the upper connecting-rod-and-piston assemblies through the upper crankcase,
proceed as follows:

(a) fit the rings on the piston, as described in Para.47a;

(b) mount taper ring 61B-232-027 used for inserting the upper piston into the cylinder on the
upper end face of the cylinder sleeve;

(c) lower the connecting-rod-and-piston assembly with the big end artached to it into the cylin-
der. Remove the taper ring from the sleeve end face, as soon as the piston gets completely into the
sleeve, .

Lower the piston with the connecting rod down into the sleeve so that the big end rests against
the sleeve end face. Remove the wiré rope;

(d) carry out final assembly of the big end after the crankshaft is arranged Into its place.

49, To arrange the upper crankshaft into it8 place, do the following!

(a) fit all the connecting-rod-and-piston assemblies into the cylinders, as described in Para.48.

See that the marking available on the connecting rod big ends faces the wrbo-supercharger;
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(b) sling the crankshaft, wipe and lubricate all its crankpins and journals;

(c) Insert the half-bushes into the beds of the frame, mounts and big ends;

(d) lower the shaft down onto the main half-bushes;

(¢) assemble the main bearings of the shaft line, as indicated in Paras 26 and 28,

50. Assemble the connecting rod big ends on the crankpins of the upper crankshaft, for which
purpose do the following:

(a) sling the connecting-rod-and-piston assembly by the connecting rod blade, hold the connect-
ing rod with the piston by means of the wire rope, fit the connecting rod big end with the half-bush
onto the shaft crankpin, and attach the big end cap with the half-bush;

(b) insert the connecting rod bolts and upset them, as indicated for the big end of the lower con-
necting-rod-and-piston assembly;

(c) measure the clearances in crankpin bearings on both sides. The values of clearances must
correspond to the values indicated in the table of mounting and operation clearances. The difference
in clearances on both sides of the bearing is permissible up to 0.03 mm. (When measuring the clea-
rances, arrange the crank in its upper position);

(d) forelock the connecting rod bolt nuts by means of new cotter pins;

(e) measure the height of the compression chamber in all overhauled cylinders, and write down
the results into the diesel engine Service Log.

S1. To measure the height of the compression chamber, proceed as follows:

(?) prepare lead pieces. To this end, take 1.0 to 1.5 mm diameter mild steel wire, clean it of
scale and cut it into 280 mm long pieces according to the number of cylinders to be checked, Pass
the wire ends into the holes of standard lead seals and twist them so that the distance between the
8eal outer edges is 210 1o 215 mm;

(b) remove the covers of the exhaust manifold handholes;

(F) crank the diese] engine, set the upper end faces of the lower pistons alternately in level with
the lower edges of the exhaust ports, pass the prepared lead pieces through the exhaust ports and
Place them onto the Piston heads in the direction of travel;

(d) turn the diesel engine by means of the shaft barring arrangement so that all the pistons pass
their TDC and lower down into the zone of exhaust ports again;

(e) take the lead pieces out of the cylinders, and measure the thickness of both pressed seals with
the aid of a micrometer, The mean value of measurements will make up the compression chamber
height,

The height of the compression chamber must be within 3.0 to 3.5 mm;

(f) attach the Covers of the exhaust manifold handholes,

WORKING CYLINDER SLEEVE

52, Removal of the working cylinder sleeve is done in the following sequence;
(a) drain water out of the engine cooling system;

(b) remove the respective upper crankshaft;

(c) take the upper and lower Pistons out of the cylinders;

(d) detach the hlgh-pressure

pipes, the Injectors and the starti ith'the indicator valve.
Use wrench 475 232,19 for de. rting valve w

aching the high-pressure plpes;
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(e) disassemble and remove the pipe unions for the injectors and starting valve:

(f) detach the cooling water outlet branch pipe from the cylinder sleeve jacket, and screw out
the studs;

(g) cover the lower crankshaft, the main bearings and the lower crankcase under the sleeve
with tarpaulin, so as to protect them against dirt;

(h) unscrew the sleeve-to-frame holding nuts by means of wrench 471 -232-070.

Lock the sleeve relative to the jacket by screwing appliance 471 -232-095 into the hole for the
starting valve pipe union, Press the working cylinder sleeve out of the frame by means of remover
47X -232-079; as soon as the sleeve leaves the locating collars, screw out locking appliance
471 -232-095. After the sleeve is pressed out, take off the adjusting shims; see that the marking
put on the shims corresponds to the number of cylinder.

53. To inspect the working cylinder sleeves, proceed as follows:

(a) remove carbon from the combustion chamber belt and from the scavenging and exhaust porm;

(b) examine the cylinder sleceve face; pay particular attention to the sleeve surface near the
holes for the injector and starting valve pipe unions. Replace the sleeve if scores or cracks are
found on it, The cylinder sleeve diametral wear within the return of the 1st compression ring is per-

. missible up to 0.5 mm, Ovality in the central part between the ports should not exceed 0.08 mm, while
*- near the flange it is allowed up to 0.12 mm,"

54. To mount the working cylinder sleeve, do as follows:

(a) clean the inner cavity and the locating collars of the exhaust manifold section; cover herein
the main bearings, the crankpin and the lower crankcase under the manifold section with tarpaulin;

(b) furnish the sleeve with rubber sealing rings in compliance with the instructions for fitting
the rings on the sleeve (see Appendix 14), and lower the sleeve down into the frame, Secure the sleeve
relative to the jacket, for which purpose screw appliance 47] -232-095 into the hole for the starting
valve Ppipe union; use inserter 471 -232-079 t0 press the sleeve finally into the frame; be sure to
place adjusting shims under the sleeve flange,

Upset the flange which attaches the sleeve to the frame, If a spare sleeve has been mounted,
determine ﬂdjusting- shim thickness T from the formula:

T= (A+B) - 1,020 mm (Rig,78),
where A-distance from frame bearing flange for the sleeve to the frame upper surface;
B- distance from the axis of the hole for the injector pipe union to the bearing surface of
the sleeve flange. This size is equal to the difference in sizes punched on the sleeve end
face;

(c) screw the studs (with a layer of whiting on the thread) into the sleeve lacket, and connect
the water outlet branch Pipe; .

(d) mount the pipe unions of the injectors and starting valve, Fit the injectors and starting valve;

(€) pressure-test the diesel engine cooling system with water, =

Start the independent watrer pump and make sure that no leakage is observed in the inner cavi-
tles of the exhaust manifold sections and along the face of the working cylinder sleeve,
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55. To replace the exhaust manold section, proceed a8 follows:

(8) press out the working cvhinder sleeve:

(b) remove the clips and disassemble the seals between the section being removed and the
adfacent sections of the manifuld;

(¢) unlock and screw out the bolts that sccure the manifold section to the frame; take out the
manifold section;

(d) measure distance B (see Fig.79) on the removed and the newly installed manifold sections
(from the section bearing surface to the step formed at the place where the section 280 mm inner
diameter surface curves into a 284-mm diameter).

Distance B measured on the newly installed section must be equal to, or smaller than distance B
measured on the removed 8ection;

(€) mount the new section Wwith the spacing ring (but without a rubber ring) into the frame, and
check its alignment with the adjacent sections by the flats for the sealing rings,

Misalignment of sections is allowed up t0 0.2 mm, [fthe misalignment between the sections is
above 0.2 mm, take the section with the spacing ring out of the frame and reduce the height of the
spacing ring by a value necessary to ensure the permissible misalignment;

(f) furnish the manifold section with new rubber rings, install it into the frame and assemble
it in an order reverse to disassembly;

(g) in case size B on the newly installed section is larger than size B on the removed one, fit
the working cylinder sleeve with the ad justing shims (but without rubber rings) into the frame, end
measure distance A between the frame surface and the sleeve shoulder, (The shoulder is formed
at the place where the 234 mm diameter Surface curves into 250 mm diameter), Difference
A- (E+B) must be at least 1.5 mm, where E stands far the height of the spacing ring.

FUEL INJECTION EQUIPMENT
A. Injector

56. Having removed the injector (see Fig.28) from the diesel engine, proceed as follows: . )

(a) remove carbon from the outer surface of the injector nozzle, and wash the threaded part of \»‘:
the pipe union with clean diese] fuel;

(b) check the injector for proper fun'cuoning on stand 471 -233-001, To this end:

- attach the injector to the stand pipeline and Inject fuel several times;

- check the pressure of fuel injection start, as read by the pressure gauge; the fuel injection

shims, as soon ag possible, Never operate the injectors at injection start pressure lower than
180 kgf/cmz;

- check for proper auality of fuel atomization, for which purpose wipe the nozzle dry, then per-
form 4 or 5 fuel injections by pressing abruptly the stand lever, The nozzle should remain dry, See
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that the injection and shut-off of fuel are abrupr. Mist-like atomized fuel must flow out of all the noz-
zle orifices, and should have no scparate drops or solid jets visible to the eye. .

Clean the choked spraying oriftces by means of cleaner 23-232-551, without disassembling the
injector, then check the quality of fucl atomization again.

If the fuel flows in solid jets, or if drops are formed under the nozzle, disassemble the injector,
wash the parts with filtered diesel fuel, after which assemble rpe injector again. In case washing
fails to eliminate the fault, lap the needle valve sealing cone to the guide seat, according to the direc-

tions given in Para.58; ‘
(c) if the results of check are satisfactory, mount the injector on the diesel engine, without disas-

sembling it,

Note. When replacing the injector springs by new ones, readjust the injectors again after 20 - 40
" hours of operation, so that they ensure normal fuel injection start pressure (200 to
205 kef/cm?).
Bear in mind that a 0.1-mm change in the thickness of 2;he shim placed under the
spring changes the needle valve lift pressure by 10 kgf/cm*, v

57, The injector is to be disassembled in the following sequence:

() clamp the injector with its nozzle downwards In vice provided with soft (copper or aluminium)
spacers on the Jaws, Secure the injector by the thickened part of the body; do not use herein too high
force, 80 as to avoid deformation of the body and wedging of the needle valve in the guide;

(b) unscrew nut 12 (Fig.28), remove sealing gasket 6 and adjusting shims 13, then take out the
spring with the tapper;

(c) undo pressure nut 8 by means of wrench 615 -232-210, then use puller 475 -232-053 to press
out the needle valve lift limiter complete with the textolite sealing ring;

(d) take out the guide with the needle valve, the nozzle and the steel sealing gasket by pressing
against the nozzle with a copper drift,

$8. During inspection of in Jector parts, do the following:

(a) wash all the injector parts with filtered diesel fuel; the precision parts are to be washed se-
parately with filtered diesel fuel as well;

(b) check the needle valve for smooth travel along the guide, for which purpose move the needie
valve out of the guide by 1/3 of its length, and incline the guide at 45° towards horizontal line. See if
the needle valve moves smo;)thly in the guide under gravity at any turn about its axis, In case the needle
valve moves tough, wash the parts of the couple again and repeat the check; should repeated washing
of the couple parts with clean fuel fail to ensure free travel of the needle valve, replace the couple;

(c) if traces of cold hardening and insignificant notches are found on the surfaces of the sealing
collar of needle valve cone and guide seat, worsening the secaling of these parts, eliminate the faults
by lapping the needle valve cone and the guide seat to each other.,

Carry ow lapping by means of paste made of carboruncum dust M0, GOST 3647-59, mixed with
clean aircraft oil; apply the paste to the necdle valve cone only. The hright lapped sealing collar must

be located at the base of the needle valve cone. Try 1o ensure a minimum value of lapping, because the

thinner the lapped collar, the more reliable the atom-or oper ation

The 1ift of the needic valve i the BUIC, as muisared by means of an indicator, must be within

0.5 10 0.55 mm. If tie tifr s above thiy value, o aonte Gpper end face surface on a surface plate,
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Parallel misalignment of the guide UPDCr eid Jower cao fage surfaces is permissible up to 0,01 mm.
To lap the surface, usc polishing chromium paste, GOST 821756, diluted with kerosene;

(d) small nicks and notches found on the end face sealing surfaces of the nozzie and guide are
to be removed by lappay on a suriee plate with polishing chromium paste diluted with kerosene,

Note. Elimination of defors which require lapping of the svaling surfaces on a surface plate
must be performed oniy m a specially equipped shop,

59. To assemble the injector, proceed ax follows:

(a) measure the taickness of the shim ar three points by means of a micrometer, then fit the
shim and the nozzle into e injector body. Replac : the shim if the difference in the micrometer read-
ings exceeds 0.03 mm, When fitting the nozzle, follow the inscriptions (right-hand or left-hand) made
on the injector body. The nozzle of the vight-hand injector has a larger diameter spraying orifice
(0.6 mm) on the side of the flat, while ihe nozzie of the left-hand injector has a stnaller (0.45 mm)
diameter spraying orifice or the same side (see Fi2sy

(b) mount the guide wirh the needle valve, the racele valve lift limiter and the textolite scaling
ring successively;

(c) screw-on pressure nut 8 and tighten it up by moans of wrench 615 -232-210 with a force ap-
plied by one hand. With the nu ughtened up, a specitic knock produced by the needle valve should
be heard when the injector is being shaken slightly;

(d) fit the tappet, the spring with the set of adjusting shims, and the anncaled copper sealing
gaskee, after which tighten up the nut reliabiy;

(€) check operation of the injector by means of stand 471 -233-001.

60. When mounting the injector on the engine, take care to see that the injector with mark "’right-
hand'* on its body is installed into the cylinder slecve right-hand injector pipe union, whereas the
injector with mark ""left-hand** is fited into the left-hand pipe union; pay also attention to ensure
uniform tightening of the attachment bolts, so as to prevent deformation of the injector body.

Note. If the diesel engine cylinder is viewed from the side of the injectors, the right-hand injec-
tor pipe union will be on the right, and the left-hand one will be on the left,

Each time when installing the injector, place a new copper sealing gasket between the working
cylinder pipe union and the In jector,

B, High-Pressure Fuel Injection Pump

61. Disassembly and assembly of the fuel injection pump (see Fig.27), with removal of the head,
valve and plunger sleeve, are to be carried out only in a specially eqﬁipped shop. Partial disassembly
Wwith removal of the tappet, tappet spring, toothed bushing and plunger, is allowed on board the ship
in cases of emergency; however, in this case it is forbidden to disturb the sealing of the screw which
determines the Position of the rack when it is being ser with regard to the nominal fuel fee¢.stop, and
It is also forbidden to disturb the scaling of the screw which locks the plunger sleeve.

62. To disassemble the fuel injection pump, proceed as follows:

() clamp the fuel infection pump, with its tappet directed upwards, in a vice provided with soft
8pacers an the Jaws (the pump is 1o be clamped by its housing flange). Press the tappet with your hand
and use a screw driver to take the elastic ring that holds the roller pin in the housing guide slot out
of the pump housing groove, atter which take out the tapper;
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> ing s ¢ the retainer off the plunger
(b} hift the Plunger by the spring (through the housing slot) and take

tang,
g‘I‘ukv out the spring, the plunger and the toothed bushing with the retainer, successively. Put the
plunger on clean baper or cloth separately from the other parts; \

(¢) drive out the screw which limite the rack travel, then take the gear rack out;

(d) arrange the fue] injection putp with its head upwards, unlock and unscrew the nuts of the
Pump head fastening studs. Remove the pump head, the delivery valve lift limiter, the valve spring
and the valve, in succession;

(€) press out the delvery valve soat together with the sealing ring by means of puller 47A-232-321,
Never remove the valve seat by knocking it out through the plunger sleeve,

Drive the plunger sleeve locking screw out of the housing, and take out the sleeve, Put the delivery
valve, valve sear and plunge: sleeve on clean cloth or paper, Separately from the other parts,

63, During inspection of e fuel injection bump partis, do the following:

(a) wash all the paris thoroughly with fiitered diesel fuel;

(b) examine the sleev. and plunger working surfaces to make sure that they are of uniform bright-
ness. The plunger moved out of the sleeve by 1/3 of its length must travel freely under gravity at any
turn with regard to the sleeve, provided j; g, inclined ar 45° towards horizontal line, The plunger couple
should be replaced only in assembly; )

(c) in case the delivery valve g loose, lap the valve to the seat.

Carry out lapping by means of Paste made of carborundum dust M10, GOST 3647-59, mixed with
aircraft oil; apply the paste 1o the valve cone only;

(d) if notches and spots of oxidized fuel are found on the end face surfaces of the plunger sleeve
and delivery vajve seat, remove them by lapping the above surfaces on a surface Plate with the aid of
polishing chromium Paste diluted with kerosene;

(e) check whether the roller pin rotates freely in the tappet holes,

In case the Pin is jammed and cold hardening is found on the surfaces of the pin and the tappet
holes, eliminate the fayje by lapping thege Surfaces by means of special laps with the aid of grinding
Paste in g Specially €quipped shop,

Take herein measure to protect the race of needle rollers on the pin,

ing stand,

64. Adjustmen of the fuel ijection bump is carried oy jn the following 8equence;
(a) clamp the pump housing, wirh jrg Studs up, by the flange in
on the jaws,

When Mmounting the plunger touple, check tontact between the beari
€r and the PUmMp housing by paint pattern, If the

fit each othe:

1ap them 1o cach Other wirl the g of Paste made of carborundym dust Mo mixed with af cor:p]ellle]y.
Ircraft )
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(b) mount the delivery valve scat complete with the sealing ring, the valve, valve spring and
valve lift limiter, into the pump housing,

Fit and secure the head on the housing studs so that the head pipe union is on the side of the
pin available on the housing flange. Tighten up the nuts of the pump head fastening studs uniformly
along a diagonal line with a force applicd by one hand to a 300 mum long arm;

(c) check the lift of the delivery valve in the seat, and the travel of the plunger in the sleeve, The
valve free travel and stroke are checked through the plunger slecve and the valve seat hole by means
of a clean smocth rod made of mild wire, 3 1o 4 mm in diameter. Tue dehivery valve must travel
without jamming, and its stroke should be ¢qual tu 3.3 - 4 mm, i the dehivery valve or plunger is jam-
med, release the pump head fastening nuts, then tighten them up uniformly again, so as to prevent
deformation of the valve seat or the plunger sieeve:

(d) pressure-test pump cavity D with air at a pressure of § kgf_.’cm: in the course of 1 minute.

To this end, blank off the pump head pipe unicn. one of the unions of cavity D, and the holes for
the rack and for its locking screw. Arrange the pump with its head down, insert the plunger into the
sleeve, secure the plunger by the stop (to prevent it from being forced out by air), then prime clean
diesel fuel into the Space between the plunger sleeve and the housing. Supply air through the open
unioa of cavity D,

In case air bubbles appear from the clearance between the plunger sleeve and the housing, lap
the sleeve shoulder 1o the housing (see Para.64a);

(e) clamp the pump (with its head down) in a vice, mount the rack in the pump bousing, and drive
in the screw which limits the rack travel. Fit the toothed bushing on the plunger sleeve so that the
bushing marked tooth is aligned with the circular notch made on the rack;

() mount the stationary retainer and the plunger spring in the pump housing, fit the retainer on
the plunger tang and insert the plunger into the sleeve, The plunger marked guide must be aligned
herein with the toothed bushing slot located on the side of the rack;

(®) fit the tappet into the pump housing and insert the locking ring into the housing groove in such
a way that the ring lug gets into the housing slot in which the roller pin travels. When fitting the tap-
pet, make sure that the plunger guides enter the toothed bushing slots. During axial travel of the plun-
ger in the sleeve, the rack must move without any jamming.

65. To install the stand-by fuel injection pump, do the follow: .:

(8) use a depth gauge to measure distance A (see Fig.80) from the frame flange surface on which
the pump is to be installed to the cam plate pitch circle; determine the thickness of the set of shims
to be placed under the new pump. This thickness is determined as the difference between distance H
(the value of which is punched on the pump housing flange) and measured distance A, i.e., '

T H - A;

shim

(b) place the shims of the required thickness under the pump flange and install the fuel injection
pump on the dicsel engine.

Tighten up the nuts of the pump securing studs uniformly alony a diagonal line by means of wrench
615 -232.007;

(€) with the roller tappet being at pitch circie of cam plate, check position of plunger end face by
means of gauge 475 -232-130 (see Fig.80) through the hole for the fuel pipeline unions.
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FIG. 80. INSTALLING THE FUEL INJECTION PUMP ON DIESEL ENGINE
1 - thickness of shim

Note. Use gouge 475-282- 130 to check position of plunger end face, with the roller being ot pitch circle of cam plate

Fin sl SET s

THE FUTL INJECTIC DUMP RACK WITH REGARD T0 ST0p
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The plunger should not overlap more than half the sleeve intake hole diametor 50 85 to prevemt
the plunger end face from resting against the pump delivery valve seur:

(d) check (adjust) the fuel injection advance angle (see Sub-Section "'Checking the Fuel System
for Proper Sealing and Setting the Fuel Injection Advance Angles'* of Chapter V1),

TURBO-SUPERCHARGER

66. Disassembly of the turbo-supercharger on the object is limited only to operations necessary
for taking the turbo-supercharger out of the engine compartment and transporting it further.

The turbo-supercharger is to be disassembled and assembled in a specially equipped shop, and
with the aid of tools and appliances delivered with the diesel engine,

67. When disassembling and assembling the turbo-supercharger, to maintain the dynamic balanc-
Ing of the rotor and ensure Proper quality of assembly, pay particular artention to the alignment of
the match-marks and stamps on the following parts:;

(a) supercharger inducer and impeller;

(b) supercharger impeller and Totor shaft key grooves;

(c) keys and key grooves of rotor shaft;

(d) bow part of fluid coupling driven rotor and turbo-supercharger rotor shaft (see Fig.13b);

(e) fluid coupling driving rotor and turbo-supercharger drive gear shaft;

(f) both driven rotor parts and fluid coupling drum;

(g) fluid coupling bolts and locking plates;

(h) thrust rings of supporting-and-thrust bearings.

68. To remove the turbo-supercharger from the diesel engine, proceed as follows:

(a) disconnect and remove the branch pipes of the suction and exhaust pipelines. Detach the pipes
which supply and return cooling water to/fram the air coolers. Remove the air coolers with the bow
and stern branch pipes, Disconnect the turbo-supercharger cooling and lubricating pipes;

(b) open the handhole on the walls of the ma jor accessories drive, near the fluid coupling,

Turn the rotor and at the 8ame time unlock and screw out 8uccessively the bolts that hold the bow part
of the fluid coupling driven rotor to the drum;

(c) detach the turbo-supercharger casing from the housing of the ma Jor accessories drive, sling
and remove the turbo-supercharger,

Disassembling the Turbo-SuErcharger

69. Disassembly of the turbo-supercharger is carried out in the following sequence:

(a) arrange the removed turbo-supercharger in horizontal position;

(b) unlock the washer and 8crew out the driven rotor fastening thrust bolt. Use a depth gauge to
measure the distance from the stern end face of the fluid coupling driven rotor bow part to the end face
of the turbo-supercharger shaft (L.e. negvn(ive allowance of the fluid coupling driven rotor on the turbo-
supercharger shaft), and also the distance from the surface of the turbo-supercharger flange to the

Joint face between the bow driven rotor and the fluid coupling drum; this distance must be within

+43 .
62 ) 85

(¢) press the fluid coupling bow driven rotor off the turbo- supercharger shaft cone by means of
puller 47X -232_0g7 and remove the bronze thrust ring;

179
50X1-HUM

Sanitized Copy Approved for Release 2011/08/04 : CIA-RDP82-00038R002300200001-5



Sanitized Copy Approved for Release 2011/08/04 : CIA-RDP82-00038R002300200001-5

50X1-HUM

airing by means of
- inlet branch pipe. screw out the fairing by means
(d) remove the supercharger casing inlet branch pipe. scre ot ouller
- Wi > oM pulle
wrench 4710 -232-212, press off the supercharger inducer and impeller with the aid of §
474 -232-058, then detach and remove the volute: he
it > art is up, remove
(e) arrange the turbo-supercharger in vertical position so that the bow part is up, re
- i id of two eye-bolts
bow bearing oil drain Pipe. and remove labyrnth seal sleeve 3 (with the aid of two ey
) ; shi -232-302 on the rotor
470 -232-208). To protect the rotor labyrinth scai collars, fit bushing 015 -232-3020
. . - ssembly:
shaft and remove the casuy gas inlet part complete with the nozzle Jdiaphragm asscmbly;
Y e . ~ ~ i s
(f) take the rotor by means of eye-bolt 471 - 232-043 out of the wrbo-supercharger casing ga

outlet part and place it onto Supports.

A o 3 .
After disassembly is accomplished, remeve resin and carbon from the turbo-supercharger ca
vities, wash all the parts with clean diesel fuel, blow them out with compressed air and wipe them

until dry,

Inspection and Replacement of Parts

70. When inspecting the turbo-supercharger, check the following:

(a) condition of supercharger impeller blades and inducer vancs (by fluorescent method);

(b) condition of turbine impeller and guide vane assembly;

(¢) condition of edges of the turbine oil and gas seals, as well as condition of edges of the super-
charger air seal sleeve;

(d) condition of bearings.

71. Replace the turbo-supercharger rotor bearings in the following cascs: .

(a) if the layer of lining is cracked or partially chipped;

(b) if the layer of lining is fused, or galling is found on it,

2. If the end face of (he thrust bronze ring of the bow bearing is worn, replace the ring, but take
care to ensure axial play of the turbo-supercharger rotor (see table of clearances); the axial play is
adjusted by grinding the siern end face of lubyrinth secal sleeve 3, (Fig.22b) or by undercutting its
ground face.

In casie the bronze ihrya ring of the stern beuring gets worn by more than | mm in thickness, re-
place it by a spare one which has a thickness allowance, Turn this ring until its thickness obtains a
value of

h=S- K - L (Fig, 82),

Wwhere § - distance from (e end face of the beafing to the end face of the thrust ring on the hub of the
fluid coupling driven rotor loose-fitted (without negative allowance) on the turbo-super-
charger rotor shaft cone, This distance jg equal to

S=a+b-c,

where a - distance : .
e distance from the eng tace of the: bearing to the end face of the turbo-supercharger rotor
1l

Ewhen i ig Pressed towards the stern;

b - distance from the end face of the turbo«supercharger rotor shaft to the driven rotor bow
i‘iPT‘l end face of the flyjd coupling loose-fitted on the turbo-supercharger rotor shaft;

© - height of the fluid coupling bow driven part;

K axial distance 0 e
H distanc, between (he vnd face of the bearing and the end face of the bronze ring. This

[E1]
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distance is equal to 1.1 - 1.3 mm, provided the rotor is pressed off towards the stern and
the fluid coupling is fitted with negative allowance L on the rotor shaft cone;
L - actual axial negative allowance of the fluid coupling on the shaft cone, which should be
within 5.0 to 5.5 mm,
73. When mounting new bearings, check the following:
(a) contact between the journals of the rotor shaft and the surface of the bearings; this contact
must occupy at least 85 per cent of 120° arc of the bearing lower part;
(b) clearances in the bearings and labyrinth seals of the rotor, in compliance with the table of
mounting and operation clearances;

(c) all axial clearances and plays specified in the turho-supercharger Service Log.

Assembly and Installation of Turbo-Supercharger on Diesel Engine

74, Carry out assembly and installation of the turbo-supercharger on the diesel engine in the
order reverse to disassembly.

Mount the parts in accordance with the match-marks made during digassembly.

When assembling, set the diffuser screw, the supercharger inlet branch pipe and the volute on
special sealing compound ’’Hermetic y-50M *‘ (see Appendix 16) at the joint faces.

Artach the turbine casing joint faces through heat-proof putty H3n (see Appendix 15).

Seal the flanged joints between the branch pipe, air cooler and recetver by means of gaskets maid
of oll-resistant medium-hard rubber of group A, GOST 7338-55.

Fit the fluid coupling driven rotor on the shaft taper end by knocking it slightly with a lead ham-
mer (heat the fluid coupling rotor preliminarily up to & temperature not exceeding 150 - 180°C). When
fitting the rotor, follow the value measured during disassembly (see Para.69), and see that the devia-
tion is not abdve 0,15 mm. Before pressing the impeller and inducer on the rotor shaft, use an indi-
cator to measure the rotor shaft axial play, which must be within the ranges specified in the table of
mounting and operation clearances.

After the impeller and inducer are heated in an oi} bath up to a temperature not exceeding 150 -
175°C, press them on the rotor shaft with the aid of appliance 4711 .232-045 as far as labyrinth seal
sleeve 3 (Fig.22b) permits, As the parts cool down, tighten up the appliance nut gradually so that no
clearance is formed between the labyrinth seal sleeve end face and the impeller surface.

In a finally assembled turbo-superchsrger its rotor must rotate without jamming.

75. When connecting the turbo-supercharger to the major accessories drive, check the following:

(a) distance from the surface of the turbo-supercharger flange to the joint face hetween the bow
driven rotor and the fluid coupling drum; this distance must be equal to the value measured during
disassembly (see Para.69) with a deviation not exceeding * 0.05 mm;

(b} joint faces between the non-secured turbo-supercharger and drive. Up to 0.08 mm thick feeler
gauge is allowed to pass through the joint;

(c) turbo-supercharger rotor, fluid coupling and drive gear shaft heat expansion clearance mea-
sured between the bow end face of the drive stern bearing bushing and the end face of the gear; the
clearance must be at least 3.0 mm.

Note, During replacement of the turbo-supercharger, in addition to the checks enumerated above,

measure the misalignment and angularity of the drive gear shaft axis relative to the axis of
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the wrbo-supercha: gor 1 shaft The
while the angularuy should not exceod G015
flange).

icinible misalignment is 0,15 mm,
' mm drameter (fluid coupling

Having mounted ali the pipehines, cneck case of roration ane wsial play of the rotor shaft, To

shift the rotor, fit the leg of appliance 4 2326 mto the Larng groove and make the appliance
bar rest against the inlet branch pipe flange. Measure the value of the piay by means of an indicator.
In case jJamming is observed, adjust the pressure of the bearing bracket stop cup and tighten up the
fastenings of the gas supply and exbavst branch PIPUS ancw .,

Pay particular attention to the tighrening-ap of the shock ubsorbers at the supercharger volute
branch pipes (see Fig.53;.

During the assembly procedure make sure that nut T upsers rubber shock absorbers P by 1.5
to 2 mm.

Tighten up the branch pipe flange by means of nuts F so that size R remains constant (before
and after the nuts are tightened up}.

Forelock nuts F and T, and the bolt heads.

STARTING SYSTEM UNITS

A, Starting Air Distributor

76. To disassemble and inspect the air distributor (Fig.51), do the following:

(a) detach the air pipes, unscrew the cover holding nuts and take the cover off the housing;

(b) take the slide valve with the splined bushing and spring out of the housing;

(¢) remove the elastic rings from the pins, and take out the pins which interconnect the toothed
racks of both air distributors and connect them to the rack bracket;

(d) remove the housing, unlock and undo the drive gear fastening nut, and take the gear off the
shaft;

(€) unlock and screw out the bolts that hold flange 8, remove the flange and take the shaft out of
the housing;

(f) wash all the parts with filtered diesel fuel and wipe them dry;

(g) inspect the air distributor parts.,

No scores are allowed on the friction surfaces of the shaft, drum end face, housing and slide
valve; remove small notches from the above surfaces by polishing, and file-clean the notches found
on the driving gear teeth and the splines;

(h) check contact between the slide valve and drum surfaces by paint pattern, When turning the
slide valve through not more than 30°, the contact pattern should cover the entire working surface;

(i) before assembling the air distributor, coat the parts with a thin layer of vil used for lubricat-
ing the dicsel engine.

To assemble the air distributor. proveed as follows:

(a) fit the shaft into the housing, secure the flange. then upset and forelock the flange bolts;

(b) check the shaft axial play (ine set play 1= within Q.06 - 0,24 mm, the maximum permissible
during operation is 0,40 mm);

(¢} secure the driving pear on the shaf:,

(d) mount and secure the air distribuior assem tlanye of the minor accessories

drive, then engage the gears,
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(e) set the racks of both air distributors in the AHEAD rotation position (shift them dOWf; : “.1‘
as the stop permits), interconnect the racks in this position and connect them also to the rack stop;

(f) arrange the lower piston of the 1st cylinder in its TDC;

(g) fit the slide valve complete with the nut, splined bushing and spring on the shaft of the upper
air distributor in such a way that the slide valve slot front edge (during AHEAD direction of rota-
tion) overlaps the edge of the 1st cylinder hole in the drum by a value not exceeding 1 mm (see air
distributor setting diagram, Rig.84).

Adjust the setting of the slide valve with regard.to the drum by rearranging the splined joints of
the slide valve, splined bushing and shaft, Similar setting of the lower air distributor is to be carried
out relative to the 14th cylinder;

(h) place annealed copper spacers under the covers, and secure the covers to the housings. Take
herein care to see that the travel of the inner nut is within 1.0 to 3.0 mm;

(i) attach the air pipes of the main starting valves and of the starting valves to the housing and
covers,

Check operation of air distributors in compliance with sub-paragraphs *’d*‘ and *’e’* of Sub-Sec-
tion **Checking the Diesel Engine Starting System’’ of Chapter VI.

B. Main Starting Valve

77. To disassemble, inspect, assemble and mount the main starting valve (Fig.49), do the follow-
ing:

(a) remove the upper and lower flanges, and take out the piston by means of eye-bolt 06296-00
provided with thread M8 x 1.25 (see Appendix 18);

(b) disassemble the spring lock, take out the spring and valve 3, unscrew and disassemble shut-
off valve C;

(¢) wash and inspect the valves, If necessary, remove notches and traces of Jamming by file-clean-
Ing, and lap the valves to their Beats with the aid of IOy paste (medium or fine);

(d) wash all the parts with diesel fuel and coat them with a thin layer of oil used for lubricating
the diesel engine;

{e) prior to assembling the valve, check the following: X

- 8moothness of piston travel in the sleeve under a load of 0.3 kg in vertical position of the body
and at any turn of the Ppiston;

= 8mooth travel of valve 3 in the sleeve under gravity, In vertical position of the body and at any
angle of turn of the valve, -

Assemble the main starting valve in the order reverse to its disassembly and check Proper seal-
ing of valves 3 and C by Pouring kerosene; no formation of kerosene drops at the seats is allowed in
the course of 3 minutes;

() mount the main starting valve on the diese} engine, and attach the air pipeline;

. (g) check sealing and functioning of the valve, as described in sub-paragraph "’a‘* of Sub-Section
Checking the Diese} Engine Starting System*’ of Chapter VI,

.
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. Working Cylinder Starting Valve

78. To disassemble, inspect, assemble and mount the starting valve (Fig.50),do the following:
(a) disconnect the air pipes, unscrew the valve fastening nuts and remove the valve;
(b} unscrew the body nut, unlock and screw off the valve stem nut; N
(c) take the piston, spring and valve out of the hotising;

(d) clean the parts of carbon and dirt, wash them with clean diesel fuel, and then examine the

s,

The sealing surfaces of the valve and body must be free of notches, dints and other damage. Lap
e valve to the'seat, if needed, by means of I'OJf paste (medium or fine);

(e) the vgive lubricated with oil and arranged in vertical position must lower down in the housing
v gravity, regardless of the valve turn;

(f) lubricate «he parts with a thin layer of oil and assemble the valve in the order reverse to
jisassembly;

(g) after the valve is assembled, check proper lapping of the valve disc to the seat by pouring
kerosene into cavity B; no kerosene is allowed to leak through the valve in the course of 3 minutes;
V (h) replace the copper sealing gaskets in the unions, and mount the starting valves on the diesel

v_‘y,ngine. Tighten up the valve body fastening nuts uniformly in 2 or 3 motions;
(i) check sealing of the starting valves on the diesel engine, as described in sub-paragraph *’b*’

bf Sub-Section "*Checking the Diesel Engine Starting System** of Chapter VI,

. Emergency Control Station Starting Valve

79. To disassemble, inspect, assemble and mount the starting valve (Fig.47),do the following:
e (a) unscrew the plug and take out the spring, retainers and valves; ’ .

" (b) unscrew the locking bolt and take the knob out;

. (c) release the locking screw, turn out the nipple, undo the fastening of the relief valve and take

[ 4
L4
:.:E!;‘e valve out of the nipple;
‘?" f (d) wash all the parts with clean diesel fuel and check their condition;

(€) if neceseary, lap the parts with T'OM paste (medium or fine);

(f) after the parts are lapped, wash them with clean diesel fuel and apply a thin layer of oil;

(g) assemble the starting valve in the order reverse to its disassembly, check the clearance
‘between the end faces of the relief and control valves by measuring the knob stroke up to the opening

of the control valve, The clearance should be within 20,5 mm, and is to be adjusted by varying the

thickness of the shim placed betweea the nipple and the valve body;
(h) mount the starting valve on the emergency control station, secure the valves and check them
*'c** of Sub-Section "*Checking the Diesel Engine Start-

\l\for proper sealing according to sub-paragraph
‘ing System*’ of Chapter VI,

!
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OVERHAULING THE SEALS OF INJECTOR AND STARTINC VALVE PIPE UNIGNS, AND SEALS OF
PFUEL FEED AND WATER PUMPS

" ‘A, Overhauling the Seals of Injector Pipe Uniong

80. To seal the injector pipe unions (Fig.17) in case water leaks onto the face of the working cy-

‘linder sleeve, do the following:
(a) drain water out of the cooling system;
(b) disconnect the high-pressure pipe and the pipe for fuel leaking from the Injector;

(c) remove the injector and take the rose-copper gasket out of the pipe union seat:

: (d) screw out the body of pipe union 20 by means of appliance 475 -232-088, and remove the
K  pyessure blocks and the rubber gasket;

(€) use appliances 475 -232-097 and 615 -232-003 to Acrew pipe union 23 out of the cylinder

5 aleeve,
‘Remove the rose-copper gasket, then clean and examine the parts;
{f) place a new annealed rose-copper gasket under the pipe union, screw the latter into the cy-
Linder aleeve and tighten it up with a force applied by one hand to the arm of the lever of appliances
78--232-097 and 618 -232-003,

*'Then remove the lever and screw in the pipe union additionally through an angle of 45 to 90°;

- (g)-check condition of pressure blocks and rubber gasket, Replace the gasket if it has lost it8
elssticity or shape;

’ () fi'the blocks and the rubber gasket into place, screw on the pipe union body and tighten up
the. niibber gasket through 1.5 to 2 revolutions. Take herein care to aee that a clearance of 0.5 to
,Si‘mm is'left between the end face of the pipe union body flange and the generatrix of the cylinder
eeve jacket;

{#) check proper mounting of the pipe union with the aid of appliance 47]{ -232-094. The appliance
wist close-fit the cylinder Jacket surface and at the same time it should be pressed 1o the surface of
the injector fastening bolts screwed Into the pipe union. A clearance not exceeding 0.5 mm is permis-
sible betwe_ul one of the bolts and the appliance control surface;

() fill the cooling system with water and pressure-test it at a pressure of 3 kgt/cm?;
(k) fit the injector on a new annealed rose-copper gasket and tighten up the injector holding holts
suniformly. Check the clearance between the milied part of the pipe union and the side stem of the in-
‘Jector body; the clearance should be at least 0,5 mm;

(1) to seal the injector pipe union in case of outside water leakage, do not perform the operations
specified in sub-paragraphs *’e’ and *'f'",

B, Overhauling the Seals of Starting Valve Pipe Unions

81. T
© seal the starting valve pipe union (Fig.17) in case water leaks onto the eylinder gleeve
face, do the following:

(a) drain water out of the cooling system;

(b) disconnect

the valve, T the air pipes from the valve. Release the starting voive aecuring nuts and remove
ve, Take -
the rose-copper gasket out of the pipe union sewr,

C) unscr

{ ) 'ew the pipe union nut with the ald of wrencl; 616 - 232 002 and remove the pressure rings,
188
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RTixG VALVE PIPE UNICONS, AND SEALS OF

OVERHAULING THE SEALS OF INJECTOR AND STA
PUEL FEED AND WATER PUMPS

_A. Overbauling the Seals of Injector Pipe Uniona
80, To seal the injector pipe unions (Pig.17) in case water leaks onto the face of the working cy-

"Jinder sleeve, do the following:
(s) drain water out of the cooling system;
(b) disconnect the high-pressure pipe and the pipe for fuel leaking from the Injector;

(¢) remove the injector and take the rose-copper gasket out of the pipe union seat:

() acrew out the body of plpe union 20 by means of appliance 475 - 232-088, and remove the

RS/ sCrew ot

pressure blocks and the rubber gasket;
(e) use appliances 478 -232-097 and 615 -232-003 to screw pipe union 23 out of the cylinder

“-sleeve,
Remove the rose-copper gasket, then clean and examine the parts,;
.- --(f) place a new annealed rose-copper gasket under the pipe union, screw the latter into the cy-
‘linder sleeve and tighten it up with a force applied by one hand to the arm of the lever of appliances
78-232-097 and 618 -232-003,
 Phen remove the lever and screw in the pipe union additionally through an angle of 45 to 90°;
- {g) check condition of pressure blocks and rubber gasket, Replace the gasket if it has lost {18
elasticity or shape;
‘_f(h) fiv the blocks and the rubber gasket into place, screw on the pipe union body and tighten up
the rubber gasket through 1.5 to 2 revolutions, Take herein care to see that a clearance of 0.5 to
mm is'left between the end face of the pipe union body flange and the generatrix of the cylinder
eeve Jacket;
() check proper mouniing of the pipe union with the aid of appliance 47J| -232-094. The appliance
must close-fit the cylinder jacket surface and at the same time it should be pressed to the surface of
the injector fastening bolts screwed into the pipe union. A clearance not exceeding 0.5 mm is permis-
sible beween one of the bolts and the appliance control surface;
(1) 11l the cooling system with water and pressure-test it at a pressure of 3 kgr/cmz;
(k) flt the injector on a new annealed rose-copper gasket and tighten up the Injector holding bolts
‘uniformly. Check the clearance between the milled part of the pipe union and the side stem of the In-
- Jector body; the clearance should be at least 0.5 mm;
(1) to seal the infector pipe union In case of outalde warer leakage, do not perform the operations

specified in sub-paragraphs "*e’* and i

B, Qverhauling the Seals of Starting Valve Pipe Unions

81, To seal th
e starting valve pipe unlan (Flg 17} in case water leaks onto the cylinder aleeve
face, do the following:
() drain water out of the cooling system;

(b) disconnect
the vaive, T the air Plpes from the valve. Releasc the staritnge vaive seouring nuts and remove
valve,
ake the To8e-copper gasket out of the pPipe union sear,
C) ungcr
© €W the pipe union nut with the ald of wrench 615 232 002 and remove the pressure rings,
50X1-HUM
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Gouse apphian o 615 200 s o rew Coatacig valve prpe unions out of the cylinder slceve
i 3 i )
then take-off the Tuse-cupper yashe:

(€) clean and inspect the paris, Seivt 4 nen gaac i ruse-copper gasket so that it 15 0.3 to

0.5 mm thicker than the removen s b cane the rubber gasker is torn, replace it by a new one and

attach it by means of glue H-85 10t cfeaned surface of pressure ring 17,

(f) screw the starung valve pipe umon mio the workig cyhinder siceve and tighten it up with a
force applied by one hand to the a rm of the Tever of appliance 615 -232-014. The plpe union should
not approach its constant position by 45 10 g {ds to the angle of wurn). Then lengthen the lever and
tighten up the pipe union additionally until it occupies a position in which the indicator valve is lo-
cated strictly vertical on op;

(g) mount the pressure ring with the rubber gasket glued to it, fut the rubber ring and the pressure
ring, after which screw the sealing nut on the pipe union:

(h) fill the cooling system with water, bleed the air out, and pressure-test the system at g pres.
sure of 3 kgf,.’cmz;

(i) fit the starting valve on a new anncaled gasket and tighten up the valve fastening nuts uniformly;

(J) to scal the starting valve pipe union in case of ourside leakape of water, do not fulfil the ope-

rations specified by sub-paragraphs *'d** and "1,

C. Overhaulmg the Fuel Feed Pump Scal (See Fig.26)

82, The fuel feed pump seal 15 to be overhauléd in case more than 15 drops of fuel leak through
cover hole 32 (Sce Fig.11b) per minute.

83. To overhaul the seal, proceed as follows:

(a) remove the fuel feed pump from diesel engine;

(b) take out the textolite retainer of the drive coupling;

(c) press the half-coupling off the pump shaft, and remove the pressure cover;

(d) take the step bearing out of cover 16 (Fig.26), and remove the graphite and rubber rings from
the pump shafy;

(e) wash and inspect the parts of the seal; during inspection pay particular attention to the condi-
tion of the surfaces of the graphite ring slots and the pressure ring grooves; file-clean the nicks, if
any;

(£) lup the step bearing working surface to a surface plate with a thin layer of TOR paste until
the cortact covers at least 85 per cent of the surface; then lap it to a wet cast-iron surface plate with-
out any abrasive, to obtaln mirror finish of the surface and a contact of at least 85 per cent;

(g) assemble the pump seal and take care to see that the pressure ring lugs enter the graphite ring
slots, Check ease of graphite ring axial travel when loaded by spring;

(h) place a new gasket under the pressure cover, insert the step bearing Into the pump cover, and

fit the pressure cover into place. Check the pump shaft for casy rotation;

2

(i) press the half-coupling onto the puinp shaft, fit the drive textolite retatne into place, and ls-
stall the pump on the diesel engine; 2
(J) assemble the fuel pipeline, prime the system and pressure-test it for a pressure of 3 kgf/em®,

187
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D. Qverhauling the Seals of Fresh and Sea Wuter Puinps (See Fi 3.37)

84. Overhaul the seals in case more than 15 drops of water leak from the fresh water pump per
minute, or if more than 30 drops leak from the sea water pump.

85. The seal 18 to be overhauled In the following sequence:

(8) drain water out of the respective system (fresh or sea water);

(b) disconnect the pump suction and delivery pipelines and blank them off by meana of plugs;

(c) mark the mating surfaces of the pump housing, volute and branch pipe;

(d) remove the p:»:iu suction branch pipe;

(e) unlock the plate washer, then release and remove the nut (fairing);

{f) press off the impeller with the aid of puller 4711 -232-084;

(B) take the sealing ring off the pump shaft; -

(h) use puller 47X -232-08S to press sut the oll seal bushing with the graphite ring glued into it;

(1) clean the joints of the houslng parts, remove the remaining sealing compound from the joint
faces, and make sure that the centring grooves are free of nicks and galling;

() check flatness of the end face and the centring groove of the cup thoroughly;

(k) clean and inspect the other parts,

86. No nicks and notchea are allowed on the warking surtace 4 steel sealing ring 9,

Prior to Hiting the sesling ring on the shaft, lap the ring working surface on a surface plate with
& thin layer of paste I'OH.

The ring should contact the plate by at least 85 per cent of the surface,

Then lap the ring to a wet cast-iron surface plate without any abrasive, until m’- :ny finish of the
surfaces is obtained, '

87. In case deep notches are found on the working surface of the bushing graphite ring, undercut
the surface on a lathe, but do your best to ensure the least possible undersizing of the surface.

If the graphite s chipped and cracked, or
if the graphite ring projects from the bushing
by less than 1 mm, replace the ring. It is al-
lowed to glue a new graphite ring by means of
€poxy resin, and then to finigh the working -
surface (see Rig.85),

FIG. 85. BUSHING WITH GRAPHITE RING After the working surface is fipished,
£heck the following:
(a) out-of-flatness of surfaces D and E, which should not exceed 0,03 mm;

(b) run-out of surfaces D and E relative to the axis of surface A; run-out Is allowed up to 0.02 mm
on dia.50 mm,

Before fitting the seal bushing into the pump cup, lap the graphite ring working surface .to a wet
cast-iron surface plate without abrasive, untll a mirror finish of the surface and a contact of at least
85 per cent are obtained,

Replace the rubber sealing ring by a new one

in case It is cut, or If it has lost its elasticity or
shape,

88, To assemble the pump, proceed as follows:

(a) fit the rubber ring on the seal bushing, but take measures 1o prevent twisting of the ring;

188
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(b) lubricate the rubber rig with ol and pross the busling mio the pump cup;

{c) fit the steel and rubber sealing 1ings, as weli as the spacer ring and the spring, on the shaft,
and make sure that the rings arc free o travel when actuated by the spring;

(d) mount the volute into place, and press the pump unpeller on;

(e) autach the suction branch pipe to its scai.

Note. Attach the joints of the branch nipe, volute and cup of the pump on scaling compound *'Her-
metic'!

89. Having assembled the pump, blank off the suction and delivery branch pipes, bleed the air out,
pressure-test the pump with water for a pressure of 3 kgf_/cm2 and at the same time turn the dicsel
engine. No leakage is allowed,

Insignificant dripping (3 to 5 drops per minute) is permissible. After the water pip
sembled, pressure-test the system with water at a pressure of 2 kgf/cmz, and make sure that it is
not leaky,

FUEL AND OIL FILTERS
A. Fuel Filter (See Fig.25)

Washing One of the Sections by Counterflow of Clean Fuel

from the Other Section

90. Carry out washing with the independent fuel feed pump engaged, or if neccssary during cngine
operation at idle speed or minimum load.

Washing is performed in the following sequence:

(a) turn cock 8 so that the indicator available on its end face occupies position €> , if the right-
hand section is to be washed, or position < , if the left-hand section of the filter is to be washed;

(b) open drain plug 11 of the section to be washed, and drain the fuel out in a strong jet, until clean
fuel starts flowing;

(c) after both sections are washed, close drain plug 11 and turn cock 8 to ita working position 9

Replacing the Filtering Element

91, Replace the filtering element as follows:

(a) screw out bolt 10, remove casing 15, spring 9 and the filtering element;

(b) clean the casing and all the removed parts with clean diesel fuel;

(é) mount a new filtering element, the spring and the casing, and tighten up bolt 10.

Note. When assembling, pay attention to see that felt scals 13 and 17, and also the paronite gaskets
are intact. Replace the damaged seals and gaskets,

B. Oil Filter (See Fig.32)

22. To disassemble and clean the oil filter cartridges, do the following:
(a) pump ofl out of the sections by means of the independent oil pump;
(b) release the nuts of the fastening studs, and detach the covers of the casing sections;

with
(c) take out the cartridge of filtering elements, and wash the outer surface of the elements

clean diesel fuel;

!
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open indicator valve, or from the scavenging and exhaust ports ot the cylinder sleeve. During engine
operation, ]:)oseness of the srarting valve causes heating of the pipe which feeds Atarting air to the
valve,

Remove the defective starting valves, disassemble them, lap and then check for sealing again;

(c) check sealing of the emergency control station starting valve in the following sequence:

- set the control selector switch in position CONTROUL PANEL;

- supply air at a pressure of 30 kgf/cm2 to the starting valve;

~ do not push the valve button, and make sure that no air leaks through the body relieving hole;

- shut-off the air supply from the starting cylinders and check ease of valve opening by pushing
the button as far as it wijl 80 and then releasing it; the valve must quickly return to its initial posi-
tion;

(d) check proper connection of pipes runsing from the cylinder starting valves to the air distri-
butors, for which purpose compare the cylinder numbers punched against the respective holes on the
alr distributor housings;

(e) remove the air distributor covers and do the following:

- check setting of air distributor slide valves, i.e. see if the air feed corresponds to the cylinder
firing order; bear herein in mind that the direction of rotation of the slide valves coincides with the
direction of rotatlon of the upper crankshafts;

- make sure that the supply of air into any cylinder begins when the lower piston of this particu-
lar cylinder is in a position of 0 to 3° before TDC (during AHEAD direction of rotation);

(f) pressure-test the starting system pipelines with air ar a pressure of 30 kgf/cmz.

Eliminate leakage found during pressure-testing,

To check rellability of the starting system, it ig advisable to turn the diesel engine with starting

alr from the emergency control station and the remote control panel,
B, Checking Proper Linkage of Control Rods and Levers with the Emergency Control Station, Governor,

Fuel Injection Pumps and Overspeed Governor

To carry out the above checks, proceed as follows:

(a) check the contro] rods and levers for free travel;

(b) set the governor control handle in vertical position and shift the emergency control station

handle in the direction of supply until the governor load indicator occupies a position corresponding
to 50 per cent,

In this position;

- the emergency control station handle must be within divisions 4.5 - 5.0;

lateral shaft lever and the e€mergency control station rod, between the lateral shaft lever and the go-

vernor spring-loaded rod, as well as between the spring-loaded rod and the governor lever, must be

At the same time, the governor lever and the speed control servo-motor rod, as well as the servo-

motor rod and the governor remote control mechanism lever, must be at a square angle towards each

other, If the above requirements are not satsficd, carry oat

justment by changing the length of the
rods running to the emergency control station and Seleameson o the length of the apring-loaded rod

between the lateral shaft and the governor;

192 50X1-HUM
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(¢) set the handles of the specd povernor and the cmergency control station to the maximum
feed, and turn the knob of tic emergency control station fine adjusiment shaft until the overhang
of the stern fuel 1njecuion pump rack of the §th cylinder is 28 % 0.1 mm (as measured with the aid of
appliance G1B-252-045).
fnthis position:

- the emergency control station handle must be on division 9 - 10;

- the governor load indicator must point to division 98 - 105;

- the overhang of the racks in the other fuel injection pumps (as measured with the ald of appli-
ance 61k -232-045) must correspond to the values indicated in the diesel engine Service Log (and
should be accurate within £0.2 mm).

If the deviation of the rack position exceeds the above ranges, adjust the linkage between the
rack and the control rod. To this end, release the locking screw of the clip on the rack roller,
rotate the roller and set the rack in the required position. .

To check the rack overhang by means of appliance 61B -232-045 (see Fig.85a), proceed as
follows:

Release cup 4, fit appliance body 1 on the fuel A r’
injection pump rack and clamp the body to the rack ]
end face, Take care to see that spring 3 presses
herein the end face of cup 4 to the spherical head of
the bolt on the pump housing.

Then secure the cup in position by means of
gcrew 5, after which take the appliance off the rack i |
and measure size B accurate within 0.1 mm.

Rack overhang D will be equal to the difference K S 2
between sizes B and K(D = B - K),where K - constant
size punched on the appliance body.

It 18 not advisable to measure size D directly A L-
by means of a depth gauge, as it may result in Con-  pig, 850. CHECKING THE RACK CVERHANG BY MEANS

OF APPLIANCE 810- 233 045
siderable errors, | = body; 2 = screw; 3 = spring; & = cvp; § = serew
Ensure a clearance ot 1.0 to 1.5 mm on the
outer side between the shank axle and the rod in the rod eye of the overspeed governoi' actuating
mechanism,

The clearance between fuel feed limiter rod 1 (Fig.48b) and the lateral ghaft lever stop must
be within 0.4 10 0.6 mm. Adjustment of clearance between the rod and the lever stop is carried
out by turning the adjusting ecrew, and then securing it with the locknut, and sealing;

(d) shift the governor speed-control handle and the emergency control station handl- : pesl-
tion STOP.

In this case, the fuel Injection pump racks must be moved out by 8 value not exceeding the size
of the zero feed stop;

(€) when overhauling and adjusting the fuel injection pump control mechanism, fit the levers on
the splinad shafts of the specd governor and the governor remote control mechanism only in ac-
cordance with the match-marks,

183
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‘od which hinks up the governor
It is not recommended to change the Tengit of thie prag loadaed rod which 1 ¥ b

servo-motor shaft lever with the Juteral shatt fever,

+- thecking the Fuel System for Proper Sealing and Scuting the Fuel Injec iy Advance Angles_

To check the fuel system for proper sealing, proceed as follows:

() prime the system with diesc] fuel by means of the independent fuel feed pump, and eliminate
leakage, If any;

(b) prime the system with fuel unti} fuel without alr bubbles starts flowing out of the pipe union on
the uppermost point of the system, 2

(¢) close the pipe union and pressure-test the system with fuel au a pressure of 3 kgf/cm”® for

10 minutes; no leakage is allowed;

vre aagy ! 3
ure necegsary 1o ensure asy travel

Note, Due to the fact that some portion of fuel-and-oil s
of the high-pressure fuel injection pump racks gets onto the racks during diesel engine
operation, insignificant leakage (not more than 3 drops in the course of 5 minutes) is allow-
ed along the racks at rated speed of diesel engine. .

2

{d) adjust the pressure in the system within 1.0 to 1.2 kgf/cm®,

Carry out adjustment of the fuel tnjection advance angles with regard to the stern fuel injection
pumps of the 8th and 16th cylinders in the following sequence:

(a) detach the high-pressure pipe from the pump, and mov: . ,;pliance 475~252-055§

(b) set the 8th cylinder stern fuel injection pump rack ove- g within 2820.05 mm by means”

of appliance 615~232~045,

When adjusting the fuel injection advance angles, aee *.at the pressure of fuel in the supply pipe-
Hne is 1 kgf/cmz;

(c) turn the crankshafts through 1 or 2 revolutions by means of the shaft barring arrangement
and see if the transparent pipes of appliance 475 -231-055 get fliled with fuel;

(d) dratn part of fuel out of the appltance gii s plpe and make sure that the fuel injection pump
delivery valve is sealed properly (the level of fu:l in the appliance pipe should not iIncrease);

(€) turn the diesel engine crankshafts clockwise with the aid of the shaft barring arrangement
(by intermistent short-time engagements of the electric motor), notice the moment when the fuel
level (meniscus) in the appliance pipe starts rising; and at the same time cut out the electric motor.
In this position determine the fuel injection advance angle by the graduation available on the coupling
of the respective lower crankshaft,

The fuei injection advance angles for all the cylinders must correspond to the values specified
in the Service Log, and should bé within 14 to 22°. When checking the fuel injection advance angles,

follow the diese] engine cylinder firing order, which 1, P-14-8-11-2-12-5-15-6-9-3-16-4-10-7-13,
If it is necessary to change the fuel infection advance angle for a separate fuel Injection pump,

vary the thickness of the get of adjusting shims placed under the pump flange.
During adjustment, the thickness of the set of adjusting shims may be changed within £0.5 mm
relative to the rated value (see Para.65a of Section "'Fuel Infection Equipmemt*),

A 0.25 mm reduction in the thickness of the set of shims placed wnder the pump flange Increases

the fuel injection advance angle by IO. Having reduced the thickness of the set of shims, use gauge
478 - 232-130 10 check the posizion of the plunger end face el 1 e plunger sleeve holes,
194
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F. Checking the Specd Governor Remore Conrra] Systen for Proper Functioning

To check functioning and to carry out adiustunent of rhe panel setter and governor speed-control

2

8€rvVo-Mmotor, use compressed air ar a prossire of 4 20,2 kgf/cm™, and proceed as follows:

Disengage the governor speed - ontrol handic from the scetor, for which purpose push the handle
button and turn the handle clockw:se through G

Check sealing of the control system aic pineline Jnts,

With the pancl control handic <ot pasition STOP, the setter air outlet pressure (as read by the

pressure gauge connected to setter cavity B) must be within 13201 kgf/cmz, while the speed- control
handle on the governor must be between the first rwo notches in the left-hand part of the STOP zone
scale,

To adjust the setter for the above value of air pressure, wrn the tappet. If the setter air outlet
pressure is insufficient, turn the tappet counter-clockwise, whereas when the pressure is too high, wrn
the tappet clockwise,

Shift the panel control handle to division 9 of the scale. In this case, the setter alr outlet pressure
must be within 3.2 - 3.6 kgf/cmz, and the governor speed-control handle must be within the zone of
divisions 15 - 17, If the governor handle is in some other position, adjust speed-control servo-motor
spring 12 (Fig.46), proceeding from the following: if the handle fails to approach the required posi-
tion, reduce the servo-motor spring tenslon by turning adjusting nut 7 counter-clockwise; if the handle
overruns the required position, increase the spring tension, for which purpose turn the adjusting nut
clockwise,

Having adjusted the setter of the panel and the speed-control servo-motor, check the remote
control system for proper functioning again, as described above,

After this is done, check position of the governor handle, with the panel handle being set for fuel
shut-off. When the panel handle is set to division 3 - 3.5, the governor handle should be between divi-
along 4.5 - 6.0.

RUNNING-IN AND ADJUSTING THE DIESEL ENGINE DURING OPERATION

L. Running-in of diesel engine after overhauls, repairs and preliminary adjustment is to be per-
formed at propeller performance, The turn of the propeller blades in units with a varlable-pitch pro-
peller must correspond to the flank speed position,

The first starting of the diescl engine should be done only from the emergency station, while
control of engine may be exercised from the remote control panel,

2. Before running-in the engine, do the following:

(a) clean and wash all the ofl filter cartridges;

(b) force oil completely out of the engine and Hystem (nto the service tank;

(c) carry out heating and separation of oil in the tank;

(d) after the oil is separated, send It for analysis, to make sure that it corresponds to the require-
ments laid down in Specifications WPLY 124 N0.24-63.

3. The duration of running-in and adjustment of diesel engine during operation is ag follows:

(8) 6 hours (according 1o Table 1) - in case the engine hus been overhauled without rogdaccinent
of parts, and also if any parts of the turbo-supercharger (except those indicated in sub- paragraph b

have been replaced;
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RIS

b) 1S hours (accordmg Labie 2 . ot
(b) (accordmg to Labie 20 gy, ) vt of one or several pistons and cylinder

sleeves (separatehy ), end mat or . ram i b » aild thrust rings of lUYhU»Supcrchargcr
rotor,;
(<) 2L hours (according 1o lable 3}

ST one or severa) Niating sets of the cylinder sleeve and

piston have been replaced.

4. Change over the engine from one rating o the other, and stop it after the ratings are accomplish- :
od, smoothly in the course of 3t 3 minutes,

5. During the running-1n procedur e, CArrY Gut periedie inspections of diesel engine, as follows:
(@) check heating of mam and crankpin bearings 1o the touch; i

(b) inspect the inner fastenings;

{¢) check condition of working eylinder sleeves, pistons and compression rings through the sca- i
venging and exhaust ports;

(d) examine the screens of the scavenging pipeline oil filter, Appearance of growing amounts of

small bronze particles on the filter screens is indicative of abnormal wearing of end bearings, main

drive thrust bearing, or turbo-supercharger thrust bearing, In this case, inspect the diesel engine

thoroughly, find the abnormally functioning unurs, disassemble them and eliminate the faults. If insig-

nificant amounts of bronze or babbit particles are found on the filter walls, and also if bright spots

are detected on the piston trunks and cylinder sleeves, continue the running-in procedure, but increa-

se the duration of low-load operation; the number of ingpections of these cylinders should be increas-
ed;

(e} inspect the Inner cavities of the exhaust manifold traps.

6. When adjusting the diesel engine during the runmiag-in procedure, follow the results of diesel

engine bench tests carried out at the Manufacturing Plant, and also the values of parameters obtained
before from the engine adjusted at the same speeds and loads.
7. During adjustment of the diesel engine, do the following:
(a) carry out preliminary adjustment of engine during maximum mooring trial rating in such a
"way that the mean value of maximum combustion pressure PZ in one row of cylinders does2 not differ
" from the mean value of pressure Pz in the other row of cylinders by more than 6 kgf/cm”, and that
the average temperature of exhaust in the cylinders of one row does not differ from the temperature
of exhaust in the cylinders of the other row by more than 60°C;
(b) during sea trials, carry out full-scale measurements at all ratings with a duration above
L hour,

Measure the combustion pressure at ratings of 650, 770 and 850 r.p.m.;

(c) at a 75 per cent power rating during operation at propeller performance, check the combus-
tion pressure in all cylinders, for which purpose shut-off the cylinders alternately by setting the fuel
injection pump racks to the ZERQ feed with the aid of stop 475-232-C12,

3 Prior to connecting the maximum pressure Rauge, open and scavenge the indicator valve,

‘ The combustion pressure should be at least 50 kgf;cmz; take care to see that the difference in

: the values of combustion pressure between separate cylinders 1s not in excess of 10 kgf,/cmz,lf the

/umhuslion pressure 1n some cylinder is beyond rhcnahove range, or if the difference between the
pressure values in the cylinders {s above 10 kgf ‘'vm®, adjust the combustion pressure in the cylinders

1 2 chanoe in the TRk mea
by selecting the necessarv compression plates of the cont wi. A 0.5-mm change in the thickness

O N N

of the plate changes the combustion Pressure by oab

187
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CAUTIONT Wihien 1y wies, remove the spacers of this

T s
. otcpht of the compression chamber s

Paricui b
heyens o .
(d) after final ady oo : cenbo e s cmphaacd s parameters should not exceed
the values obtamed dir g oo - RTINS coathe diendl engine Service Log.
CAUTION! Never e, ., TN Ceninast gases mthe cviinders by changing the posi-
i . SUgdses i
ton of the oy Vs bt the anm ot changing the fuel feed ensured by /

the pumngs,,

(e} during the flank speed 1 L L Hoilowing.
- write down the position of ©1 o Baton pomter ito the test certificate; the pointer
should be in & position indicated 1 1 G Soren e Loy

-~ check the strokes of the fuel jecton pung racks for the dth, bth, Yth and 6 th cylinders, and
enter the values into the test certficate; the wtrokes should not excend the values indicated i the engine
Service Log;

8. When running-in the diescel engine at sea trial ratings, measure the parameters at steady

rating, under the condition that the ship’s course is straight and the sea is moderate,

Table 1
Crankshaft speed, | Duration of operation -
Operation rating r.p.m. (for Instal. (hr, min) Inspections
lations with a va-
rlable-pitch pro- at rating total
peller)
T 2 3 4 5 L
Uperation at mooring trials
Ahead running, with zero turn 300 0 - 15 0-15 See Para.5 (a,b)
of the variable-pitch Propeller
Ahead running, with the out- 350 0-15 0-30
board pitch indicator being in
a position corresponding to flank
apeed
Same 480 0-20 0 - 50
Same 510 0-30 1-2
Same 560 0-40 2-00
Operation at sea trials
Ahead running, with zero 300 0 - 10 2-10
turn of the variable- pitch propel-
ler
Ahead runaing, with the oyt- 350 010 20
board pitch indicaior being in a
Pposition Corresaponding 10 flank
speed |
] !
Same 420 “ . : 40
Same 4RO E“ l‘ 50
198
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A\

A R A T S
Ahcad runming, with the oy - 560 (IR TS 3 -0
board prch maicalor being in g
Position correspondmg to tlank
speed
Same o3 O - 3 3-30
Same T30 020 3 - 50
Same 770 0 - 30 4-2 See Para.$(a.c,d)
Same 520 G- 30 4 - 50
Same 30 G- 30 5-2
Same 650 0- 40 6 - 00 See Para.S (a,b,c,
d,ey
Table 2
Operation rating :J;ar:h(,;grrl ;};;‘:—. _ﬁ;ifl?r:’ir? ; cpertion Inspections
lations with a va- .
riable-pitch pro- at rating total
peller)
1 2 3 L] S
Operation at mooring triats
Ahead running, with zero 300 0-10 0-10 See Para.5 (a,b)
turn of the variable-pitch propeller
Ahead running, with the 350 0-15 0-25
outboard pitch indicator being
in a position corresponding to
flank speed
Same 380 0-2 0-45
Same 420 0-20 I -05
Same 450 0.20 1-25
Same 480 0-20 1 -45
Same s10 0-30 2-18
Same S60 Q- 43 3-00
Astern running, with the out- 350 0-1i0 3- 10 See Para.s {a,b,
board pitch indicator being in a c.dj
DPoEition corresponding to flank spee ; ;
Uperation ai ses :irisls i
Ahead running, with zero turn G s - g ‘ 2.0
of the variable-piich propelier i :
' Ahead running, with the out- ERY }L - i ‘ 3.3
Td pitch indicator bemng in s 3
S1LIOR COrrespanding 1o fiank speis Y A "
Same I, RN ¢ N !
Same ‘ vl . EN BRI !
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Ahead running, with the
outboard pitch indicaror being
in & position corresponding to
flank speed

Same

Same

Same

Same

Same

Same

Cac

Same

Astern running, with the
outboard pitch indicator being
in a pusition corresponding to
flank specd

Same

_—

Operation rating

S S

Ahead running, with zero
turn of ‘the variable-pitch pro-
peller

Ahead running, with the
outboard pitch indicator being
in a position corresponding to
flank speed

Same

Same

Same

Same

Same

Same

;

—5 r &
1 - 00 6 - 00
|
650 200 8- 00
730) b~ 30 9 - 30
770 2 - 00 11 - 30 See Para.$ (a,c,d)
820 1-00 12 - 30
650 i-30 14- 00
770 0. 15 14 . 15
600 0- 15 14 - 30
340 0- 10 14 - 40
425 0-2 15 -~ 00 See Para.5 (a,b,
c,d,e)

200

Table 3
Crankshaft speed, | Duration of operation
r.p.m, (for ins:al- (hr, min) Inspections
lations with a va-
riable-pitch pro- | at rating total
peller)
2 3 [ 5
Operation at mooring trials
300 0-10 0-10 See Para.5 (a,b)
350 0-1s 0-25
380 0-20 0-45
420 0-20 1-05
450 0-20 1-25
. 480 .20 1-45
510 0-3 2-15
560 0-45 3-00
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1 2 3 4 5

Astern running, with the out-| 350 0- 10 3-10 See Para.5 (a.n,c,d)
board pitch indicator being in a
position corresponding to flank
speed

Operation at sea trials

Ahead running, with zero 300 0-10 3-20
turn of the variable-pitch pro-
peller

Ahead running, with the 350 0-10 3-30
cuthoard pitch indicator being
in a position corresponding to
flank speed

Same 420 1-15 4-45

Same ) 480 1-30 6-15

Same 560 1-30 7 -45

Same 650 3-00 10 - 45

Same 730 2-30 13- 15

Same 770 3-00 16 - 15 See Para.5 (a,c,d)

Same 820 1-30 17 - 45

Same 850 2- 00 19 - 45

Same 770 0-30 20-15

Same 600 0-15 20 - 30

Astern running, with the out 340 0-10 20 - 40
board pitch indicator being in a
position corresponding to flank
speed

Same 425 0-2 21 - 00 See Para.5(a, b, c,

d, e)

When running-in the diesel engine according to Tables 2 and 3 (after the mooring Crials are over),
clean all the oil fiiters and prime the system with fresh ail, instead of the waste one. 1n addition to the
inspections specified after running-in the engine according to Tables 2 or 3, inspect the replaced parts,
and check proper functioning of the working cylinder sleeve seals (through the handholes) at & pressure
of water in the system being equal to 1.5 - 2.0 kgf,f'cmz.

After the faults detected during the running-in procedure according to Tables 2 and 3 are-
ehminated, the replaced parts inspected. and the sealing checked, run the final sea trials of the ship

at ratings specified in Table 4.
201
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' ialic 4

Operation ratg ST N etat Al the Tt
Dead spead oo
Slow speed S
Half spead SN
Full spead SRS
Flank spoat N
B O,
Total S AN howts

During the final sea trials, when operating at full and flank speeds, measure 21 ite spevilied para-
meters and write down the results :ato the test certificate

The hourly consumption of fuel and il 18 to e messurad during opeTAIIN 81 flank spead,

Having accomplished the final sea trials, carry out mspevtion of diesel engine, as spevifiad by
scheduled preventive Inspection No 3 carried cut after cach vrutse (See Chapter 1V “"Scheduled Pre
ventive Inspections and Repairs'), and check (through the handholes) condition of the cylinder-amd-
piston assembly of cylinders whose parts have been replaced or repaired. lf operanon of the diesel
engine and condition of the cylinder-and-piston assembly are satisfactory. the engine is considered
fit for further service, and an entry to this effect must be made in the Service Log. When making the
entry, write down the volume of overhauls, enumerate the replaced parts, mention the duration of
rusning-in (the Table followed during the running-in procedure), and also the troubles detevted dur-

ing the running-in procedure and the final sea trials.
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Appendix !

rODEL P13M-4 SPEED GOVERNOR MOUNTING AND MAINTENANCE INSTRUCTIONS

6 1. Prime the governor with grades MK-22 or MC-20 oil, GOST 1013-49. The governor needs 4 kg
of fresh and thoroughly filtered oil.

‘The following grades of foreign oils may be also used for the governor:

(a) Great Britain: (BP) - Energol Diesel S2 SAE 40;

(b) U.S.A.: (Esso Petroleum Co, Ltd) - Essolube SDX 50; (Sheel) - Rimula 40; (Texas Company) -
Ursa Oll, Super Duty SAE 40

2. To prime oil, screw appliance (cup) 22-232-014 into the hole of the governor upper cover. Fill

the oil by separate portions equal to the capacity of cup 22-232-014, with intervals of 8 to 10 minutes.

3. Prime the governor with oil until it reaches the central mark made on the oil level indicator.
After a short period of operation, when all the governor cavities get filled with oil, the level of oil
lowers down and, therefore, add oil again until it reaches the central mark of the oll level indicator.

4. During governor operation, watch to see that the level of oil does not lower down below the
lower mark made on the oil level indicator.

5. Change the oil and wash the governor only on a warmed inoperative diesel engine,

"To change the oil, proceed as follows:

(a) drain the oll completely out of the governor through the lower drain plug;

(b) fill the governor with clean dicsel fuel until it reaches the upper mark of oil level indicator;
(c) start the diesel engine and run It idie In the course of 1 to 2 minutes;

(d) stop the engine, drain fuel out of the governor, prime the latter with fresh oil, then start the

engine again and run it idle during 3 to 5 minutes; ;‘:

(e) empty the governor, and then fill it with fresh oil again,

6. During engine operation it is allowed, if necessary, to change the governor rate of irregularity,
with the speed control handle position being constant; to this end, turn worm 3 (Fig.59) of the mecha-
nism for changing the rate of irregularity. by means of a screw driver.

7. During unsteady diesel englne operation at low and idle speeds It is permissible to adjust the
opening of the isodrome needle. This adjustment ie to be carried out on a warmed operating diesel
engine by turning the needie with the aid of & screw driver. Decrease of the sodrome needle opening

improves the stability of diesel engine operation; however, too small opening of the needie increases

20
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the time necessary for sctting up the patay ¥l regand o boad and speed, and also Inervases the

overspeed during abrupt reduction of Joad. Mormal opening s wahin 13 1o 174 of the needle turn.

Disassembly of Goveruor

8. Disassembly of the governor during uperation is done to eliminate - letected faults and to
ensure periodic replacement of parts,

During disassembly of the governcr it is not allowed 10 remave the front cover of the mechamsm
box, and to disturb the factory adjustment of the mechamsms nounted under the cover,

9, Disassemble (and asscmble) the governor on a clean and properly ifluminated table; see that
the tools are clean and serviceable,

After the governor is disassembled, wash the parts thoroughly with clean diesel fuel and biow
them out with compressed air,

Do not use cleaning cloth,

Partial Disassembly of Separate Units

10. Partial disasscinbly of the governor base with the am of replacing the drive Jower oll seal:

(a) take the oil scal owm of the base,

(b) disassemble the oil seal o replace the Jeather cup.

11, Disassembly of governor scale front glass (o repluce the indicator pointers or to wipe the glass
inner surface:

(a) release the countersunk screws which hold the fromt glass frame to the housing;

(b) remove the frame and the glass,

12, Disassembly of the corrector for washing:

(a) screw out the four bolts that fasten the corrector cover to the body;

(b) detach the corrector cover;

(c) unlock and undo the corrector body screw;

(d) take out the corrector with the spring.

13. The corrector body is to be taken out of its seat with the aim of replacing the gasket, 8o as

to ensure proper sealing.

Take out the body only if the tightening-up of two holts securing it to the body fails to ensure pro-
per sealing.

14. Turn the isodrome needle body out of its scat with the aim of replacing the gasket, 8o a8 to
eliminate leakage. This Is to be done with the aid of a screw driver.

‘Take out the needle body only in case the proliminary tightening-up of the body by means of a
screw driver fails to ensure proper scaling,

15. Removal of the shaft with the speed control handic.

(a) undo the screws and detach the ROVEL Upper caver,
(b) take out pin 13 (secured by spht ring) of Jhai i Sb

() take the shaft with the speed ndiator o 1 ont o heaa g 1O

(d) release the pointer couphing bobe it the porirer trom the shatt.

16, General disassembly of Ui poacrinns s

04
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(8) TUrm out th SErews aind 1o uppen vover 2T (kg S4¢);

(b)Y untock and take vat th wxies tha . oane stk 23 with carriage 28 and the shackle upper end;
(©) take it speeds ctanae setsor slide valve S carefully complete with the fork, spring and
spring holder;

(d) unlock and take out servo- motor lever axte 3K (Fig.54d);

(€) serew out the couphing boll of connecting rod 40 (Fig.S4d);

(f) screw out eight coupling bolts 9 (Fig.54d), leave the two short bolts Jocated in the front cor-
ners of the housing, and remove the box with the mechanisms,

This will ensure aceess to the speed- change sensor cup, iniermediate shaft elastic coupling,
Servo-motor piston, and isodrome piston;

(g) take out the two shor: couphing bolts which fasten the housing base to the plate and the hous-

ing, then detach these parts. 1his will ensure access to the accumulator, and to the gears and return
valves of the oil pump.

Governor Assembly and Adjustment

17. Assembly is the reverse of disassembly.

When assembling, take care to see that all the bolts and nuts are locked.

During general assembly of the governor housing, place new gaskets, if necessary,

The gaskets are to be made of tracing paper, 0.04 to 0.06 mm thick.

18. Adjusting the corrector,

Change the factory-made adjustment of the corrector during operation only if the governor is
malfunctioning, When readjusting, bear in mind the following:

(a) the adjustlng washer placed between the slide valve and the spring support must be selected
80 that the notch made on the slide valve collar is in the center of the drain hole available in the cor-
rector body;

(b) the most possible precise coincidence of sizes L and € (Fig.86) is obtained by adjusting the
position of the slide valve nut, If the slide valve nut is adjusted wrongly, and L is larger than f(the
nut s overtightened), then after the corrector body nut is fitted into place, a clearance will be formed
between the slide valve complete with springs, the body and its nut (Fig.87), If, however, L is smaller
than £ (the nut is tightened up insufficiently), the spring will be clamped between the body and its nut,
and a clearance will be formed between the slide valve complete with its nut and the spring supports,

No considerable clearances in the corrector are permi-sible;

(¢) select the free height of spring in such a way that sfier the slide valve nut is adjusted in com-
pllance with the previous paragragh, the spring become: reloaded by 2 - 3 mm.

19. Mounting the shaft with the speed control handie ato place:

(a) fit sector 12 (Fig.54b) preliminarily on bearing 1 -, so that the slot for pin 13 is approximately
in its place in the upper position;

(b) 1msert the shaft complete with the handle into hearing 10 so that notches K made on the end
face of the gear of shaft 11 and on carriage toothed sector 37 (Fig.54d) align;

() set the speed control handle between divisions 'R and "'9** of the speed scale, engage the auto-
matic load limiter sector with sector 12 1 such a way that after pin 13 (Fig.54b) is fitted into place,

. NN \ + ent).
automatic load Hmiter indicator 3 (Fig.54a) pomis 1o 89 per cent on the load scale ( 1 per cent)
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F1G. 84. ADJUSTMENT OF Pi3mM-4 GOVERNOR

CORRECTOR
1 - slide valve nut; 2 — corrector body nut;
3 — adjusting shim
- =)
a %
b
FIG. 88. ADJUSTMENT OF LEVER-TYPE LOAD LIMITER MECHANISM OF -
GOVERNOR P13M-4
1 — thrust plate; 2 — forked lever; 3 — rod; 4 — coupling
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20 AdJunting the Joad tua g i, e
(@) carry oul adintient whoen o, BRI Erandn )]
(b) before adpantiog, vern the ey, aatar shade Ly ahe b o nptaging bever o the direation 1o shat

off the: Toel feed, so bt the Toad nda aror POBEer et the Jeft of diviaion O™ of te Lond neale
and set the manwisd oad Bimaer 1o e maz o valne;
(€) Bhift the upeed contial bandle o dyviion ** 20 Slabe apeed noale, Usne adfunting serow 1)

(Fig.54¢) to ndpust the clearane e Letween lorked Jeve, A1 and coupling 26 of the npeed hisnye sensory,

thin clearance mast be wihin 0.4 1.0 o g shonld Coirenponed 1o the vaduess e (et o e
certificate (nee aluo Fig k)

21, Adjusting the position of dpeed hange sennor thrusa plate:

(a) mount the thradt plate prediminaeily Cose o i tpper poition,

(b) during the mounting procetiure or irial startingn, in order o provide for the poutthiily of
adjusting the rods which Hink up the goverior with the fuel fnfec v puinp comrol whaft, remove the
governor upper cover with the alm of ensuring uce ens te rod 49 (Fig 5S4, no that i will be possible,
If necessary, 1o stop the diesel cagine rapidly by pulling the slide valve upwiirds;

(c) adjust the position of thrust plate 48 (Fiy . S4¢) with the diesel engine running ddle at g apoed
of 250 - 255 r.p.m.

Set the manual load limiter 1o the maximum value, Then udjust the ponttian of the thrust plate
untl 8 clearance equal to the value specified tn the certificate ix ubtained between the plate und fork-
¢d lever 47, The clearance should be within 1.1 - 1.7 mm (Bee aluo Hig bé).

After adjustment is accomplished, tighten up the nut,

CAUTIONI Carry out adjustment caretully, since a smallest force upplied alang the ulide valve
rod axis causes a considerable change of dicsel engine speed.

22, Checking the adjustment of the leverage of the load limiter and the thrust plate of the apeed-
change sensor:

(8) move the speed controf handle to the st division of the upeed scale. The engine should not
atop herein;

(b) shift the speed control handle to position $TOP, in which cake the engine Imnust stop;

(c) set the manual load limiter in some intermediate positions;

(d) load the diesel engine, make sure that the load indicator polnter is free 1o align with one of
the limiter pointers and that 1t never passens 1o the right of the pinters, in the directons of larger
load values. .

23, Replacing the specd-change sensor conical spring

(a) when replacing the specd change seasor conies) spring, predosd the wpring with the ad of up-
per holder 25 (see Fig.54¢) in such a way that during Coeseh engine operation st 1ull speed AlEAL
rating, the speed indicator pointer occupien the sattie posiion which it iad oo upied betore the spring

was replaced;

L ek the governor entrol

(b) after the specd-change sensor spring o repioe e, o in
performance (calibration of bpring; un a spewast wrand,

(C) In case 1t 18 Necessary to replowe WL sprifip oo~ g on e snie cnc p comcidence of nominal
r.p.m. at full speed AHEAL rating with e wovrrne, s poc vl e b e g divinion 16 - 17
and cotncidence of diesel engine oo e i woey tnov el hefure the replacement
of the spring with the handle being ) 4
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Causc - ~4: - T T T Remedy
3. Diesel engine accelerates its speed excessively during starting, idle running or abrupt reduc-
tion of load
(a) governor or speed-change sensor (a) check the governor drive as indicated in Para, lc

drives damaged

(b) servo-motor jammed (b) check absence of Jamming in the linkage to the
fuel injection pumps and in the governor servo-motor;

if Jamming is found, disconnect the rods from the gover-
nor servo-motor shaft, determine the place of Jamming,
and then eliminate the fault

4. Diesel engine fails to develop full speed with speed indicator

nninter got ta divialan ""14°¢ ~f
speed pointer get 1o division ''16* of
speed scale
(a) speed control mechanism dis- (a) check connection between speed control handle
adjusted

and speed control mechanism; if necessary, eliminate
the defect, or adjust the position of the speed-change
sensor spring upper holder. Bear herein in mind that one
clockwise turn of the holder changes the diesel engine
speed by about 8 r.p.m,

S. Too high consumption of oil in goveri\or

(a) leather cup of governor driving shaft (a) cary out partial disassembly of the governor
oil seal loose base to replace the drive lower oil seal in compliance
with Section ''Disassembly of Governor‘’, and eliminate
the fault

'6. Drive from governor to fuel injection pumps vibrates; lead indicator pointer flutters conside-
rably

In all cases, before taking any measures, run the
started engine for some period to heat the oil

A. The vibrationa are of regular nature in time with engine operation. They are usually most
strongly felt at low loads and speeda

(a) irregular fuel feed into diesel (a) use appliance 615 -232-045 to check proper engage-
engine cylinders ment between fuel injection pump racks and control rod
carriers
(b) clearances in governor drive (b) remove the governot and check free travel of
coupling 14 and splined shaft 16 (see Fig.14b)
(c) aspeed-change sensor vibration (c) dirassemble the governor a8 indicated in Para.16a,
damper jammed and eliminate the fault
@ im:‘:..‘.':‘.e needle disadinared, ar « {d) wrn out the {sodrome ncedle by means of a acrew
air got into guvernor cavities; driver through 2 or 3 revolutions, then after 3 - 5 min

wrn in the needle until steady operation of engine at low

r.p.m. is ensured
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asse N as I *C r increase
(v) corrector fammed or s spring (¢} disassemble and wash the corrector o

too weak the tension of its spring
B. The vibrations are of regular nature, but of lower frequency as compared to the preceding
oney,; they are accompanicd by considerable deviation of enpine speed and are most strongly felt dur-

ing idle running and low loads

(a) oil in governor contaminated or (a) change the oil and wash the governor with diesel
of undesirable grade : fue]

(b) isodrome needle disadjusted (b} adfust the isodrome needle

(c) lcakage in passages of lsodromic (¢) check condition of gaskets under the corrector
line body and the 1sodrome needle body, and make sure that

the 1sudrome needle is not misaligned
(d) corrector jammed (d) disassemble the corrector in accordance with

Para.12 and eliminate the fault

C. The vibrations are of regular nature, but high frequency vibrations prevail

(a) speed-change sensor drive elas- (a) replace the coupling spring or the coupling
tic coupling out of order assembly

(b) servo-motor piston alr separat- (b) change the oil and wash the governor with diescl
ing hole choked fuel

7. Load scale glass gets misted

(a) too much water in oil (a) change oil in governor

Appendix 2
REMOTE CONTROL PANEL MAINTENANCE INSTRUCTIONS

1, When preparing the engine for starting after a long perlod of standstili (in case the panel me-
chanisms have not heen overhauled), do the following:

(@) If the panel has been slushed, remove the slushing compound from the panel outer surfaces
and Inner air plpeline, after which wipe the paris dry;

(b) examine the pane) pipes; no dints are allowed on the outer surface;

(¢) disconnect the alr plpes which connect the panel with the engine from the attachment blocks,
and open the pancl air cocks;

(d) admit air to the penel (at a pressurc of 25 - 30 kgl/cn|2 to the slarting valve, and at a pressure
of 4 kgf/cm” to the setter), and check functioning of the panel,

2. To check the non- reversible dlenel engine
a8 follows (Fig.41):

remote control panel for proper functioning, proceed

(a) supply alr to pipe union 3;

h) no uwir s allowed . T
(h) lowed 10 flow om of pipe amion 4 when the control hnndle i in position STOP, and
also when B Is ahifted 1o the first division of zone STAR Y
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() see that air flows out of pipe unfon 4 when the handle s within divisfons | - 11 of the START
zone;

(d) shift the handle to division 3 within the OPERATION zone; the flow of alr out of plpe union 4
must cease. Misalignment of the indicator pointer notch from the sector notch is permissible up to
3 mm;

(¢) make sure that no air flows out of pipe union 4 when the handle is moved from position OPERA-
TION to position STOP.

Panel Disassembly and Assembly

3. The panel control mechanism is to be disassembled in the following sequence:

(a) detach the panel side and front covers;

(b) disconnect the pipeiines from the starting valve, slide valve of imermediate valves, and
setter,

Do not detach the pipe which connects the starting valve with the slide valve of intermediate
valves;

{(c) remove the control handle bearing;

(d) take the control mechanism out of the body through the front handhole;

() detach the bearing caps and take out the shaft;

(f) unscrew its coupling nut to remove any of the plates,

4. The assembly of panel mechanisms is the reverse of their disassembly.

5. During assembly, engage the shaft gear with the toothed sector in such a way that when the
shaft and the plates are in position STOP, the misalignment between the indicating pointer notch and
the sector STOP notch is not in excess of 1 mm, and that the handle is free to turn without any jamming
through the complete angle in both directions as far as the stop permita. )

6. Prior to fitting the air pipes into place, clean them thoroughly, wash with clean diesel fuel, and
scavenge with compressed air,

7. When disassembling and then assembling the panel separate mechanisms, check their timing
adjustment:

(8) carry out timing adjustment of the starting valve and the slide valve of intermediate valves by
varying the thickness of the shims placed between the valve (slide valve) and the plate, and also by
shifting the valve (slide valve) in lateral directlon;

(b) before carrying out timing adjustment of pneumatic setter, adjust the pressure in cavity B
(Fig.45) within 1.2 kgt/cm?,

Adjust the pressure by turning nut 3. After adjustment is acéompllshed. secure the adjusting nut
by means of a locknut, Feed hereln alr to pipe unton 6 (Fig.41).

Timing adjustment of the setter is performed by turning tappet 17 (Fig.45) and by shifting the set-
ter in lateral direction;

(c) when adjusting, take readings of the angles from position STOP, Carry out timing adjustment
as follows:

8. Starting valve.

(@) admit alr to pipe union 14 (Fig.41);
(b) no air should flow out of the pipe unions when the handle 1s 10 position STOF;
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(€} see that dir ~lovin flew e Gee e w . atart wethothe plates s turn-

ed through 57132 2°,

(d) at a turning angle of P28 L5700 Gl w te L ared i

prei position. The atr must flow

out of pipe union 13, and i s

e o tlaw ot of pipe unton L

(e) at a turning angle of 1057277 00 L s cane plare Tl st 1olease the starting valve

lever, and the valve must (iv~e Mav <

N s ftows cui ot prise untons 13 and 11 in this po-- : /
sition; 3
(£) shut-off the supply of air o e waiea ¥ Tara the handle o the STOP direction. At a turning -
angle of 6°30'£2° the central lobe «f the farcin release plate muast rest against the projecting cylind-

rical part of the starting vaive lever,

9. Slide valve of inmermediate starting vaives,

(a) supply air to pipe union 9;

(b) see that no air flows out of pipe union & when the handle s in position STOP;

(c) air should start flowing out of pipe union b when the shait with the plates is urned clockwise
through 34°30'x2%,

(d) no air is allowed to flow vut of pipe union 10 during all the tests.

10. Pneumatic setter.

(a) supply air to pipe union 6;

(b) with the panel handle being, set to position STOP, the pressure of air downstream of the
setter, i.e. at the outlet of pipe union 7, must be within 1.3£0.1 kgf/cmz;

(c) when the handle is set to division ""O** withig the (')PvliRA'l‘ION zone, the pressure downstream
of the setter must be within 1.920.1 kgf/\:mz, and the angle of shaft turn must be 72°0' lo;

(d) when the handle is on the stop (maximum angle of turn), the pressure downstream of the setter
must be within 3.520.1 kgf/cm>.

11. Check proper assembly of the panel as described above (see Paras 1, 2, 3), and then check
functioning of the panel during operation of diescl engine.

Basic Troubles in Panel Operation, Their Causes and Remedies

Cause Remedy

t
1. Engine fails to be started with air when panel handle is shifted to zone START

(a) starting alr pressure too low (a) check the alr pressure, charge the surting cy-
linders, If necessary
(b) intermediate starting valve does (b) disassemble the valve, check It, and eliminate
not open the defect
(c) starting valve remained closed (¢) disassemble, and correct the latch

(latch did not lock the valve)
2. During engine starting, the crankshafts start rotating, but then stop as soon a8 supply of start-

Ing air is shut off

(a) control alr pressure too low (@) check 1o see that no air is jeaking, and easure

2
supply of air ai a prossure of $320.2 kgf/cm
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(b} setter air outlet pressurce -l

L AT T TR P NN IS SR T SOOI}
mt i Y the o metter g facilo or e, ted, e asscimble
I
' and repatr b Cheok ecione s e eney I come-
i phance with Fara 1o " Pnea wetter”!

STRUCTIONS FOR MOUNTING AND MAINTENANCE (
STRUMENTS

1. Carry out wiring in accordance with the Cable Diagram (Fig 63)

2, To connect the circuit elements, use yrades KHPI 2x1 and KHE

o Urade KT cable
ay be also used. After the cable is fitted into the instrument gland, termivate

Pl cmds
See that the rubber sealing rings are fitted correctly on the cable, and shai the cuble 18 not frec
to travel axially in the gland. Seal the gland outside by means of cable puny.

3. The strands led into the instrument are 1o be connected to respective terminals by means of
rings made of cable strands and provided with a tinned contact surface.

4. T_o connect the cable strands inside the signal panels, follow the civeuit wiring duagrams ava-
ilable on the panel covers.

5. After the panel is mounted, check all the groups with the aid of the conirol switcl whose con-
¥ tacts imitate operation of the sensors.
6. To energize the signalling system during preparation of diese) enyine for starting. iurn packer -

type switch PANEL SUPPLY ( {LITAIITE TRZBTA ) to position ON, The preen lamp must come up ' this

case,

Note. If the engine is tnoperative due to ahsence of pressure in the oil, fuel and water pipelines,
the tell-tale and emergency lamps will come ap.
As soon as the engine is started, the lamps must extinguish (provided the aystems are

int shp
intact).
7 <
. 7. After the engine is started, set the SOUND SIGNAL (BBYKCBS. Cilltalh packet-type switch in
' position ON. This will energize the bell, in which case the Bl1LL QFIF (G30HGK BUiUmNLl)
white lamp must come down. To cut the system out, fallow the reverse uricr
Basic Troubles in Operation of Signailing Svstem, Their Causes and Remedies
. - e e e
Cause
1. No signal comes up. though the tomps SNERIMUNI
value
(a) relay disadjustod : Soaaast e Teb s - v
o
A3
50X1-HUM

Sanitized Copy Approved for Release 2011/08/04 : CIA-RDP82-00038R002300200001-5



Sanitized Copy Approved for Release 2011/08/04 : CIA-RDP82-00038R002300200001-5

50X1-HUM

Remedy

Cause —

(b) thermal system leaky, or micro-switch (b) replace the temperature relay

damaged
() one of the conductors disconnected () check connection of conductors

2. bxeessive range of insensitivity, or considerable deviation of operation temperature

(a) reds Januned, or micro-switch (a) replace the temperature relay

damaged .
Combination relay KP-1 with pressure sensor

3. No signal comes up, though the pressure of adjusted medium has reached the maximum value
(a) relay disadjusted (a) adjust the relay in accordance with Instruc-
tions available on the relay cover

4. Excessive range of insensitivity, or considerable deviation of operation pressure

(a) rod jammed (a) replace the minimum pressure relay
(b) friction in mechanical system (b} replace the minimum pressure relay
(¢) micro-ewitch faulty (c) replace the minimum pressure relay

Signai panel
S. Green (or red) lamp fails to come up, though supply has been cut in by PANEL SUPPLY switch

(a) lamp blown (a) replace the lamp
(b) switch damaged (b) inspect and correct the switch
(c) fuse blown (¢) replace the fuse

6. Working condition green tell-tale lamp does not get switched over to red lamp after signalling

Bystem sensor operates
Tell-tale lamps do not come up

(a) individual point relay faulty (a) set the control switch to the No. of this group
(the groups are counted in accordance with the location
of tell-tale lamps on the panel, beginning with the right-
hand upper lamp). If this fails to ensure a change of
signals, replace the relay

(b) external circuit wires out of order (b) check the wiring and eliminate the fauit

7. Red lamp or decoding tell-tale lamp does not come up after signalling system sensor operates

{a) lamp blown (a) replace the lamp
(b) some individual point relay contacis (b) clean the comacts
burnt

214

50X1-HUM

Sanitized Copy Approved for Release 2011/08/04 : CIA-RDP82-00038R002300200001-5



Sanitized Copy Approved for Release 2011/08/04 : CIA-RDP82-00038R002300200001-5

50X1-HUM

Warning Signalling

Sensor

Minimum fuel pressure

relay

Minimum oil pressure
relay

Minimum fresh water
pressurc relay

Engine oil outlet tem-
perature relay

Engine fresh water
outlet temperature relay

SPECIFICATIONS OF FUEL

e

Operation

At fuel pressure below

2
1.0 kgf/em”™

At oll pressure below

1.0 kgf/tm2

At water pressure below

0.25 kgt/cm?

At oll outlet tempera-

ture above 90°C

At water outlet tem-

perature above 80°C

Location

ter)

pipe (downstream of cooler)
In syst

(upstream of filter)

pipe (upstream of pump)

(delivery line downsiream of filter)

On engine, on pipeline upstream of

high-pressure pump (downstream of fil-

In system, on engine oll supply pipe

In system, on engine water supply

tem, on scavenging line pipe

In system, on engine water outlet

Appendix 4

I Specifications GOSES;’.‘}. ::l::_s:;’r varlmlié%l;a Test methods
‘ nc hih) 305-62
_ 1 2 3 ? 5
s Cetane number 50 45 50 GOST 3122-52
Fractional composition: )
S0 per cent is distilled at a 280 290 280
", maximum temperature of °C: ’
i 90 per cent - 350 -
96 per cent 340 - .
98 per cent - - 340
Kinematic viscosity at - 3.5-8.0 4.5-8.0 GOST 33-66
20°C, c.st.
Kinematic viscosity at 2,5-4.0 - - GOST 33-60
50°C, c.st.
Coking capacity of a 0.5 0.5 - GOST 5987-351
. 10-per cent residue, per cent
) (max)
‘\ Maximum acid number, mg | S5 S 5 GOST 5985-59
» per 100 ml of fuel
/ Maximum ash content, 0.02 0.02 0.01 GOST 1461-59
)/ per cent
L‘ 215
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I 15 1 < 1 > —
GOST 1771-48
Maximum content of 0.2 0.2 1.0
sulfur, per cent 52
Copper strip test withstands GOST 6321-
Minimum closed-cup 90 60 90 GOST 6356-52 /
flash point,o(} ,
Maximum congealing - 15 - 10 - 15 GOST 1533-42
\
poim.o() '
Appendix §
SPRCIFICATIONS OF OlL M-20P  ACCORDING TO LOCAL STANDARD 4TY 124 No.24=63
Specifications Values Test method
Kinematic viscosity at 100°C, c.st. 20%0.5 GOST 33-66
Minimum ash content, per cent 1.45 GOST 1461-59
Maximum content of mechanical impurities, per cent 0.03 GOST 6370-59
(and washing the
filter additionally with
hot water)
Maximum water content "traces’’ GOST 2477-65
Minimum open-cup flash point,’C 245 GOST 4333-65
Maximum congealing point, °c -15 GOST 1533-42
0il coking capacity up to 0.45 GOST 5987-51
Appendix 6
MOUNTING AND OPERATION CLEARANCES
D | 1 Sot clearance during mount-] Maximum permis-
escription of clearance ing, mm sible during opera-
min. max. tion
1 2 3 4
Crankshaft bearings
Diametral clearance in main bearings 0.13 0.28 0.40
(a8 measured with feeler gauge)
. Clearance under lower crankshaft in 0.00 0.03 -
‘main bearings (as measured with feeler
gauge)
Side radial clearances (at joints) of
main bearings at a distance of 30 mm
from the joint face:
for half-bushes located ahove 0.07 0.30
the inint face
216
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SRS S DU S R 4
for half-bushes located below 0.05 0.25 -
the Joint face
(the difference between the
clearances in horizontal
plane on one side of the shaft
should not exceed 0.07 mm)
Diametral clearance in crankpin 0.11 0.24 0.40
bearing (as measured with feeler gauge)
Axial clearance of crankshaft in 0.2 0.4 0.8
thrust bearing (as measured with feeler
gauge)
Working cylinder sleeve
Ciearance between cylinder sleeve
complete with jacket and frame along the
locating collars (from top to bottom):
collar I, dia.320 - along 0.09 0.225
" the sleeve flange
collar I, dia.318 - along 0.020 0.0%
Jacket top
collar Ill, dia,315 - along 0.020 0.09
Jacket bottom
collar 1V, dia.263 - siong 0.09 0.175
sleeve bottom
Clearance between piston guiding 0.32 0.435 0.7
part and cylinder sleeve (difference
between maximum diameter of piston
and minimum diameter of sleeve)
Piston, connecting rod
Diametral oil clearance in end 0.19 0.26 0.40
bearing (in vertical plane), as measured
with feeler gauge
Diametral clearance between piston negative cléarance -
pin and piston insert hole allowance | 0.050
0.005
Axial play of connecting rod in piston 0.5 0.7 1.0
insert, as measured wiih feeler gauge
Diametral clearance between piston
trunk and insert along the centring collars
(as measured):
along upper collar 0.02 0.10 N
along lower collar 0.06 0.15 7
‘50X1—HUM
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1 T 3 3
0.7

Clearance between compression ring G2
and piston groove (in width), as measur«d

with feeler gauge

Clearance between protective ring and 0.05 o1
piston grdove (in width),as measured with
feeler gauge
Gap of vompression and piston rings:
compressed gap (according to 1.7 1.9
feeler gauge)
free gap 21 24
Cleax:ance between oil-control rings 0.05 0.13
and piston groove (in width), as measured
with feeler gauge
Oil-control ring gap:
compressed gap (according to 1.3 1.8
feeler gauge)
free gap 21 24
Distance between piston heads (ac- 3.0 3.5

cording to pressed-out lead)

Camshaft be; ings

Camshaft bearing diametral clearance 0.06 0.11
measured with feeler gauge
Axial play of camshaft in thrust bearing 0.4 0.7
Main drive
Diametral clearance in bearings of upper | 0.3 0.4

and lower gear shaft journals, as measured
with feeler gauge

Diametral clearance in bearings of gear | 0.2 0.3
shaft journals (as measured with feeler gauge)

Axial clearance (total) in thrust bearing 0.5 0.7

Axial clearance of intermediate shaft 20 7.0

Major accessories drive

Backlash between teeth of 2nd stage 0.17 0.42
driven gear and last intermediate one
Backlash between teeth of fluid coupl- 0.21 0.45
ing drive intermediate gears
Backlash between teeth of first inter- 0.2} 0,45

mediate and ‘driving gears of flutd coupling
drive

218

0.40

0.40

4.0

at least 18
0.20

5.0

at least 18

0.25

1.60

0.6

0.5

1.0

increase of clearance
by 0.1, as comparcd

to specified values
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Backlash between teeth of st st 0,21 0.15
drsven gear and o1l pump drive gear

Backlash between teeth of ot pump (3.25 0,52
drive gear and Ist stage driving gear

Backlash between teeth of Iat stage 0.25 0.52
driving gear and water pump drive gear

Diametral clearance in hearings of 0.17 0.21 0.3
fluid coupling drive gear shaft, as measur -
cd with feeler gauge

Diametral clearance in bearings of 1st 0.17 0.27 0.4
stage driving gear shaft

Diamctral clearance in bearings of 0.06 0.10 0.20
water pump drive gear shafts, as measured
with feeler gauge

Diametral clearance in bearings of 0.08 0.14 0.30
shaftg of other gears, as measured with
fecler gauge

Total axial clearance in thrust bearings 0.20 0.50 0.70
of Ist stage driving gear and oil pump gear

‘T'otal axial clearance in thrust bearings 0.25 0.60 1.0
of water pump drive gears and 1st stage
driven gear

‘Total axial clearance in thrust bearings 0.5 1.00 LS
of other gears i

Axial clearance of torsion shaft 3 9 -

Double-section oil pump

Axial play of taper roller bearings (as 0.06 0.10 -
measured)

Radial clearance between gears and 0.12 0.16 0.3
housing (as measured)

Axial clearance between gears and 0.05 0.10 -
housing, with the shaft bemng pressed o the
extreme position (as measured)

Turbo-supercharger

Diametral clearance in supporting bear- 0.30 0.375 0.5
ing of turbo-supercharger rotor shaft journal
(as measured with feeler gauge)

Diametral clearance in supporting and- 0 30 0375 .5
thrust-bearing of turbo-superchargetr rotor

shaft Journal (as measurad wih tedler gaveed
219
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: 5th place - letters H or K’ showing the part positivn with regard w diesel engine leagihs
H - bow;
K'- stern,
Fdr example, stamp 7H18BH put on the crankshaft half-ring will be interpreted as follows:
s number of diegel engine;
H - lower crankcase;
: ;8 - 18th mount;
‘B- ‘upper half-ring;
ﬁ- bow side,
. "The number of indexes used to mark the units and parts must be as small as possible, but
- sufficient enough for determining the position of the part on the diesel engine .

_tﬁflhg»of diesel englne main units and parts:

! 1' i’ﬂﬂ‘ Place for stamping Stamp

Side surface of lst crank Lower shafts H1, HI
‘ ) Upper shafts Bll, Bl

End face of stern side Same

Flgnge,‘tlming side 1, 2,3, 4, etc.

. Outer flange surface Same

: Side surface = Same

" Same » SR
Upper pistons B1, BZ. BS;F B4,
Lawer platons HL, H2, H3; H4;

Same

Same R

Upper plstons Bi, B2, B3, etc. -
Lower plsions HI, H2, H3, H4,
el - B .

‘Bow side‘end face

i Lower supbbri, side. surface Same :
| of tiniing side ,
Side surface of timing side Same
e Outer side end face Same
'8 d-cap ©. Bow side surface Same |
Ci)_;jpré?slbn plate Bearing surface Same i
Main bearing cap Side surface of timing side Upper pistons Bl, B2, b3;"ét' Y

S Lower pistons Hl1, H2.=‘H3.; etés
Main b.earlng bushes (up- Quter side end face Upper bearings B1, B2, B3, et
and lower. half-bushes) 3

- Lower bearings HI, H2."
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FIG. 90. CHART SHOWING CHANGE OF EXHAUST GAS TEMPERA-
. TURE UPSTREAM OF TURBINE DEPENDING ON SPEED AT
l\ : LIMITING PERFORMANCE (ULTIMATE VALUES)
223
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Unit or part Place for stamping Stamp
Camshafts Side surface of attachment Starboard row 1 (right-hand)
flanges Portside row 1 (left-hand)
nz2, n
Camshaft bearings End face, bow Starboard row 11, , 13,

Portside row 11, N2, 13,

etc.

Appendix 9

CHARTS SHOWING CHANGE OF EXHAUST GAS TEMPERATURE UPSTREAM OF TURBINE DEPEND-
ING ON SPEED AT PROPELLER AND LIMITING PERFORMANCE
See Figs 89,90)

Appendix 10

DIESEL ENGlNE UNIVERSAL PERFORMANCE WITH REGARD TO RELATIVE HOURLY CONSUMP-

‘During; iesel engine operation at any rating its power is determined with a quite sufficient accu-
relatlve hourly consumptlon ot fuel,
atlve huurly consumptlon of fuel is determined from the formula:

: G,

’ ), where

: rtlcular rating;
ing, an specified in'the diesel engine Service Log,
eat. ‘capacity, intake remperature and exhaust back-

ed dlesel engine constant speed and load (with the asea
. rae straight) Measure the fuel consumption at least
: th ; ‘calculate the mean result, so as'to avoid errors,

Appendix n

‘Ve carbon ‘from pistons apply chemical and mechnnlcal methods, and strictly follow

3 Wei up th alka
gh P the nécessary amount of airais in compiiance with the capacity of the bath),

water, and add the alkali carefully into it,

+ 8tir the solution and heat it up to a temperature of 90°

Note, A
) rrange exhaust ventilation above the hath with the alkall solution

50X1-HUM
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First Meth®d

hen applying this method, remove the oil cooler from its seat and disassemble it as described
eétion A. To carry out washing, submerge the cooling element with the body into a tank with che-
golution. Use carbon tetrachloride or gasoline as solvent,

e use of gasoline is undesirable for fire-prevention reasons, To weeii the cooling sections

carbon tetrachloride solution, proceed as follows:
Dip the cooling element with the body into the tank with solvent and keep it there in the course
0 to 15 mlnuzes During this period lift and lower the section several times to wash the pipes

@ ninead

ed solvent starts flowing out of the pipes).

nge the cooling element with the body above the tank and force solvent through each pipe

'gun with a spout having the shape of the pipe slot.
i5h.the cooling element with the body by submerging it into hot water, after which place

that water drips down.
Ex’aiﬂiné; the pipe ends. If the pipe ends are choked with hard particles, remove the particles

n the wnshing stand and connecr the cooler oil system to the circulating
: ig 94, .

utlon used for washing should contain 4 per cent of oxidized, petrolatum (Specifica-
k«SO) and S per cent of caustic soda. The temperature of the solution must not be lower
¥ phot water (not lower than 80°C above zero) Ihmugh the cooler pipes in the course of 15
'{glhe covers from the cooler and scavenge the pipes with compressed air until water 1s

:uuplne the plpe ends, If the pipe ends are choked with hard parricles, remove the particies

ththe’ nld of a'metal needle, or by scavenging the pipes with compressed air. Fit the covers Into -
tea;ure-test the cooler oil cavity hydraulically by menns of motor or solar ofl at a pressure
kgf/cm for $ minutes, No leakage is permiusible.
50X1-HUM
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To tighten up the nuts during asscinbly of connecting rod, proceed 55'1‘0110“!
Before tightening the auts up, coat the thread with clean vil used for xubrlcating
during the first wysembly of the connecting rod, tubricate the thread with industnal
GOS’I 6757-53 . :
Tighten up the stud splmod nuts preliminarily n;,m home with a force applled b
is ::,...»..ed up :hr ugh 1/2 of a flai), : .
Having xlghtened the nuts respectively through 4 splines or 3/4 of a flat, righten (hbm up ad dl'
" aily through not more than 1 spline (or 1/4 of a flat) so as to align the mu slots with the hotes for
: Cotter pins.
F The above ranges of tightening up the nuts ensure alignment between the nut slots and the holes
for cotter pins, E
After the nuts are tightened up, make sure that no clearances are left in the joints between the i
connecting rod blade and cap with the big end; a 0.03 mm thick feeler gauge should not pass, i

To check tightening of the nuts, in case when they are being tightened up by means of wrenches
475 -232-303 and 47 B -232-304 which have no notches, make 30 notches uniformly spaced over the
> ¢ircumference on the outer surface on both sides of the heads (against the tecth of the internal sphncs,’
respectively),

: In case of wrenches 4711 -232-074 and 471 -232-076 are used, make 6 notches located respectively
against the hexahedron corners of the heads,

To ensure tightening-up of the nuts within the above ranges, tighten up the nuts preliminarily as
far as they will ¥o, and then mark the position of the spline or hexahedron corner (of each nut) relative
to the big end by making chalk notches on the nut and head.

When tightening up the nuts during assembly of connecting rods, never apply extensions to the

handles of specified wrenches, and never use non-specificd wrenches,
Appendix 14
INSTRUCTIONS FOR APPLICATION OF TYPE T'3H-150/B GLUE FOR FITTING THE RUBBER
: RINGS ON CYLINDER SLEEVES
These instructions elucidate the application of glie PSY -150/B when inserting the diesel engine
working cylinder sleeves into the frame, so as (o prevent wear of rubber sealing rings. .
The sealing glue called elastomer [OH - 1507 B, Specifications TYAXIT No. 11-105-58, conaists of
butadiene-nitrile rubber CKH-40 and resin BW.
it is produced by the industry in the form of sotld plates of dark -brown colour. The glue is used -
for attaching rubber 10 met

Al to ensure Sealing. ame b ae an ol SHTProtective coating against cor-
etting, The FANEC o ts wen

rosion, cavitation and fr

glue is resistant 1o s, gasoline and w oo

o Q.
ecrain s wowath - 700 1o+ 150 C. The

234
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Db the sleeve into the frame not earlier than one hour after .
e tubper rings were glued, Before fitting the sleeve, apply solid
oil ot liquid soap to the locating collars of the frame and the exhaust

manifold section,

3. Final adherence of glue to metal and rubber will take place

alter 3 - 5 houvs of engine operation, when the temperature of me- .

tal surface increases,

=

SIS A B S

NS S S e s

Appendix 15
INSTRUCTIONS FOR PREPARATION OF GRADE H31 PUTTY

T2 LT IR2

The putty is designed for sealing the turbine joint faces.

NS

1. Asbestos crumb (asbestite) ........ eesasinaeees 500 g
gi 2. Cement ........ Creeererees e 200 g
7

.. about't - 1.5 lit.
{unti] the ne-

3. Soluble glass ...........

Sy

3y

..... _ cesgary Con-
slstency is

FIG. 95 FITTING THE SLEEVES obtained)’

INTO DIESEL ENGINE FRAME
Preparing the Puttz

_ ‘.‘Mlx the. wexghed portlon of asbestos crumb and cement lhox‘uughly.
2, Add ’soluble glass lnto the abtamed mixture, and stir until it acquires lhe necessary paste-like

: railine | engne | Sindards otes
3 3 1 5 .5
Pressure gauge MTK-100x60, 30 1 MPTY5.954-11024-|On instrument’
uracy class 2.5 (for starting 86 board (near
o - enginé)
Pressure gauge MTK-100Bx10,] 6 1 Same Same
t‘:y";iaaa 25 (for oil)
Pressure gauge MTK-1008x6, | 4.2 1 Same Same
acc racy class 2.5 (thermoregula-
tlon:and control)
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_,_' ,.._.—-——————l————-—-—v- e e ‘ A S O
4 Pressure gauge MTK-10086 x6, 3 1 MPTYS  52ml 102 1m On ingtrument
accuracy class 2.5 (for fuel) 66

board (near

engine) -
5 Pressure gauge MTK-100B x4, - 2 Same Same
accuracy class 2.5 (for fresh and
sea water) B
6 Model 082 distance thermo- 75 1 TY-03-118-66 Sam‘é o

meter, 0 - 120°C, L.=12,000 mm
(for outlet water)

7 Model 082 distance thermo- 85 1 Same
meter, 0 - 120°C, 1.=12,000 mm ’
(for outlet oil)

8 Electric tachometer K16,
lncluaing: ' »

.{a) tachometer geherat@f ot -
MOT 8/30 for 1,500 r.pm.. ¢
. (b) tachometer indicator 2
M-186,0- 1000 7
9|  Exhaust g'as‘t:émpcfrétur‘éjj oL

P15, 648-3351-64 |

measuring instruments, includ-": .}

(a) millivolimeter: . MI-80; - Y- 575-1290+5
foceoe
(b millivoltmeter ur-80, | 500 | 4 |. - Same.
- o- 600%C; - ' :
(c) thermocouple TXK-400M - 18 MPTY5.958-8966-62

with compensating wire, version
366,4802.43, L=7,950 mm

(d) thermocouple TXK-400M - 2 Same
with compengming wire,
L=17,500mm
i 'Summ‘a(ing revolution coun- - 1 TY-953-362-57
ter 821,01
11 Pressure gauge 2WY-80, 30 1 7y per No.19077

2
type 1, 0 - 80 kgf/cm™ (for
starting air)

12 Pressure gauge 3IWY-5, 6 i Same

ppe 0 - 10 kgf,/cm2 {for oth)

50X1-HUM
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z B S R C—
Pressure gauge 3MMY-6, - I_vz Ly per No.19077 On control
typel, 0 -6 kgf/cm2 (for i panel
fresh and sea water) g
¥ Maximum pressure indi- oz BTY-000-102 For periodic
| cator 1711, 160 kgf/em? | measurements
i ondiesel en-
gine
Marine-type thermometer - 2 BTY 34-58 Same
{ TK-100-100
: Pressure gauge MTK- 1005 x6, - 1 MPIY5.954-11024-~66 | To check the
accuracy class 2.5 pneumatic
: setter
Signal panel N 1 471 =310-~001 Pertain to the
set of signall-
ing system
CAC.24B -55
L Signal box - 1 411Y=310-002 Same
" Combination relay KP-i
: Wit»hb-temperatyurre sensor:
(a) with a setting above - 1 PTY 3CCP 852-60 Same
90°C (for oil) © .
(b} with a Setting above - 1 Same Same
80°C (for water)
.+ Combination relay KP-1
\yiiﬁ Pressure sensor set up
for operation: .
‘(a) at a drop of pressure - 2 Same Same
‘| below1 kgf/cm2 (for oil and
fuel)
4 (b) at a drop of pressure - 1 Same Same
bglow 0.25 kgf/cm2 (for fresh '
water)
wwﬁ::x:ined bell-and-howler . 1 MPTY5.667~7008-65 | Same
B
T 238
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pipe

‘

thg

Wrench for ‘sore
ipe union

tor p
Appliance tohold thevasher ot

Wrench for stanlng valve.
vorking cylinder starting valve flange e

union

1
61B-232~003
615-232-014
490-232-091

244
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